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Forthcoming Events. 


DECEMBER 11. 
lustitute of Metals (Scottish Local Section) - Meeting in 
Dae of the Institution of Engineers and Ship- 
uilders 


in Scotland, Glasgow, at 7.30 p.m. “ The 
Use of Fluxes and Slags in Non-Ferrous Foundry 
Practice,” Paper by T. Tyrie. 


DECEMBER 12. 

Institution of Welding Engineers (North-Western 
Branch) :—Meeting at Liverpool School of Technology, 
at 7.15 p.m. ‘“ Welding ” applied to Ship Construc- 
tion and Repair,” Paper by 8. E. Evans. 


Institute of British Foundrymen. 
DECEMBER 9. 


Eas: Midlands Branch:—Meeting at College of Tech- 
nology, Leicester, at 6 p.m. *‘‘ Welding of Cast Iron 
and Aluminium,” Paper by H. P. Smith. 

East Midlands Branch (Lincolnshire Section) :- Meeting, 
at 7 p.m. ‘Experiments on the Solidification of 
Alloys,” Paper by T. E. Hartley (with practical 
demonstration). 


DECEMBER 12. 
Lancashire Branch :—Meeting at Manchester, at 4 p.m. 
“Unorthodox Methods of Commercial Moulding Sand 


Control for the Modern Ironfounder,” Paper by F. 
Hudson. 

Lancashire Branch (Burnley Section) :- Meeting at 7.15 
p.m. ‘* Developments in Foundry Refractories.” Paper 
by E. J. Crawley. 


Neweastle-upou-Tyne and District. Branch : Meeting at 
Armstrong College, Newcastle, at 7.30 p.m. ‘ The 
Addition cf Non-Ferous Metals to Cast  [ron,” Paper 
by J. E. Hurst. (Joint meeting with the Institute 


of Metals.) 
DECEMBER 13 


Birminyham, Coventry and West “Midlands Branch :- 
Meeting at Birmingham, at 7.30 p.m. Discussion : 
“ Fabricated Steelwork rersus Grey-Iron Castings.” 


DECEMBER 16. 


Lancashire Branch (Junior Section): Meeting at College 


of Tecinology, Manchester, at 7 p.m. Short Paper 
competition. 

Seottisn Branch (Falkirk Section) : Meeting at 6 p.m. 
at a Castings for Enamelling,” Paper by H. B. 
eNair. 


Chemistry and Engineering 


Some references to metallurgy in its applica- 


tion to engineering are made by Sir Harold 
Hartley in his James Forrest lecture for 1933 
to the Institution of Civil Engineers. The 


review covers a period of thirty vears since 1900, 
and he describes the three principal develop- 
ments as the number of new metals and alloys 
that have become of importance in engineering, 
the improved methods for the purification and 
melting of metals and alloys, and the advance 
in our knowledge of metals and alloys due to 


Phase Rule, metallographic and X-ray investi- 
gations. Since 1900 the world’s production of 


iron has doubled, while that of aluminium has 
increased thirty-six times, and of chromium 
fourteen times. The influence of a commercial 
development like electron is reflected in the fact 
that the output of magnesium in 1900 is doubt- 
fully recorded ten tons, whereas in 1930 it 
was two thousand tons. Nickel has increased its 
output six times, and molybdenum is the only 
element to approach the ratio shown by 
magnesium, the figure being one hundred and 
eighty -five times. 

For the purpose of illustrating the progress 
that the metallurgist has been ‘able to make, 


as 


alloy steels and the light alloys of aluminium 
and magnesium are chosen. 


The story of the de- 


velopment of the nickel, 
steels is well known to our readers, and is the 
more recent story of the stainless steels. The 
oldest of the light alloys, duralumin, only dates 
hack to 1911, and Y-alloy developed at the 
National Physical Laboratory was brought out 
during the war. 

In another the author deals with 
changes in the carbonisation industry, that 
the production of illuminating gas, the produc- 
tion of metallurgical coke, and the treatment of 
coal by low-temperature —carbonisation. In 
these, and in many other respects, the chemist 
has influenced the development of industry in 
conjunction with the engineer and the metal- 
lurgist, and it can be said without exaggeration 
that the principal achievements of modern 
industry are due to the co-operation of the-e 
three professions. 


manganese, and silicon 


section 
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The Institute’s Technical Committee 


Being « member of a sub-committee, we were 
privileged to attend a meeting of the Technical 
Committee of the Institute of British Foundry- 
men, under the chairmanship of Mr. J. W. 
Gardom. Obviously, what transpired at that 
meeting is confidential, but we think that the 
efforts made should very widely known. 
Metallurgists, works managers, and consultants 
had arrived from as far north as Middlesbrough 
and as far west as Cardiff. They met first in 
sub-committees, dealing with grey cast iron, 
malleable cast iron, melting furnaces, sands and 
refractories, non-ferrous metals and steel cast- 
ings. At the technical committee, each convenor 
told of the work done by his sub-committee. We 
learnt of various meetings that had been held 
throughout the country, all of which involved 
the sacrificing of spare time, usually Saturday 
afternoons and Sundays. It was encouraging to 
learn of the quantity of research work which 
was being undertaken by the various works, and 
especially that the field is widening. 

Firms are realising that, although they make 
available to the public the results they obtain, 
they themselves derive a maximum of benefit by 
actually carrying out the investigations and 
possessing an intimate knowledge of the allied 
work allotted to the foundries of their col- 
leagues on the Committee. The committees are 
reasonably elastic, and individuals are constantly 
being co-opted as and when partic ‘ular interest 
or aptitude is evinced. There is the fullest co- 
operation with the British Cast Iron Research 
Association and similar bodies, and it is difficult 
to say which side derives the greater benefit. 
The Research Associations’ theories are sub- 
jected to criticism from the angle of varying 
industrial applications, whilst practical problems 


he 


are correlated with scientific investigational 
results. 
After each sub-committee convenor has pre- 


sented his report, it is discussed and any phase 
of activity known to be of advantage for one 
section of the industry is examined in the light 
of its application to others. The Sands and 
Refractories Sub-Committee, for instance, has 
to satisfy the industry from the angles of steel, 
malleable, grey iron and non-ferrous. This co- 
ordination of committee activities is undoubt- 
edly a stimulating and wise procedure. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
epondents. 

Foaming Slag Trouble. 
To the Editor of THe Founpry TRapE JouRNAL. 


Sir,—In his Paper ‘* Some Practical Con- 
siderations in a Small Jobbing Foundry,’’ pub- 
lished in your issue of November 16, Mr. B. 


Gale describes some trouble he has had in cupola 
operation due to foaming slag. 

A similar happening has occurred on one or 
two occasions in the course of the writer’s ex- 
perience, although no change in coke supply had 
been made. Neither could there be any Guestion 
of allowing the slag level to get too high, as 


the cupola has a receiver. The similarity to 
Mr. Gale’s case, however, lies in the fact that 
steel scrap was being melted when the slag- 


foaming took place. 

From a study of the occurrence it seems plain 
that the foaming must be caused by the blast 
coming into contact with the slag at the tuyere 
level, and the writer is convinced that this is 
brought about in the following way. 

It well known that the melting steel 
scrap in the cupola consumes more coke than 
for normal pig and scrap practice. Especially 
is this so if the steel ratios are heavy, as hap- 
pened in the case described Besides the amount 
of coke required to melt and superheat it, steel 
scrap dissolves carbon from the fuel until equi- 
librium conditions at the furnace temperature 
are attained. When coke ratios are maintained 
as for normal pig and scrap melting the de- 
ficiency gradually lowers the coke bed until 
eventually the melting zone drops to nearly 
tuyere level. It is at the melting zone that the 
slag forms, and when this is lowered to almost 
in front of the tuyeres the blast drives on to 
the molten slag and causes the foaming. 

Assuming the cause to be as described, the 
trouble would be manifest after melting had been 
continuing for some time. If it occurred 
after commencing the blow the cause was prob- 
ably due to the change in coke supply, as Mr. 
Gale suggests, but not necessarily through the 
coke being an unsuitable one. 

Variation amongst metallurgical cokes is very 
great with respect to size, density, reactivity, 
crushing strength and other physical properties. 
Hence a measured or weighed hed which is a 
satisfactory height with one coke may not be so 
for another. It may have been that in changing 
cokes the bed generally put in and found all 
right went down more under the weight of the 
charges, thereby causing the effect already men- 
tioned. A working together of the two causes 
may have taken place, making the effect more 
pronounced. 

At any rate, there is no doubt that a too low 
melting zone is the cause of slag foaming, and 
influences tending to this effect must have been 
at work to give rise to the foaming mentioned by 
Mr. Gale. The fresh coke to which he was un- 
accustomed, as he surmises, may have played no 
small part amongst these influences. Incident- 
ally, the problem emphasises that a coke already 
giving satisfaction should not be changed with- 
out a very good reason, and not even then unless 
the properties of the proposed substitute have 
heen very thoroughly investigated.—Yours, ete., 

J. L. Francis. 
Chemist and Metallurgist. 
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Ranelagh Works, Ipswich, 
November 28, 1933. 


Sheffield University Degree Course. 
To the Editor of Tae Founpry Trape JourNat. 
Sir,—In your issue of November 23 Dr. 
Andrew presents a very interesting case for the 
inauguration of a degree course in founding at 
the Sheffield University. It is a great pity, 
though, that he thought it would be impossible 


FOUNDRY TRADE JOURNAL, 


to have an external degree. Perhaps if students 
in all parts of the country showed their desire 
for this, something could be done on the same 
lines as the ‘* City and Guilds of London Insti- 
tutes’ Kxaminations.”’ 

These could even be used as qualifying exams., 
together with other certificates for technical 
subjects such as mathematics and mechanics.— 
Yours, etc., 

J. Hanpiey. 

26, Cambridge Avenue, Peterborough. 

December 3, 1933. 
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Book Reviews. 


Technique of Modern Welding. By 


P. Bardtke. Translated from the German by 

Harold Kenney, B.A. Published by Blackie 

& Son. Limited, 50, Old) Bailey, London, 

E.C.4. Price 15s. net. 

This new texthook covers the whole field of 
modern welding practice, and although perhaps 
a little biassed deals reasonably fairly with the 
merits and uses of welding construction. For 
reference purposes it would perhaps have been 
hetter if Chapter [L of Part J, dealing with 
fusion welding, which runs to 157 pages, had 
heen split up into separate chapters dealing with 
apparatus, maintenance and technique. The 


sections of this chapter dealing with plant, etc., 
are excellent and will well repay study by the 
user. The paragraphs dealing with the metal- 
lurgy of iron and steel, although comprehensive 
in the space at the author’s disposal, must he 
rather difficult to follow by the non-metallurgical 
mind. But it cannot be agreed that ‘ cast iron 
passes immediately into the molten state,’’ since 
this material normally has a long freezing range. 
Probably, too, the section on the welding of cast 
iron would be subject to criticism by the cast 
irou authorities in this country. The important 
question of the merits and demerits of welding 
steel castings is only touched lightly. It would 
have interesting to see a more thorough 
investigation of this subject. The welding ot 
malleable cast iron is barely mentioned. 

Yhe usual claims are made for the greater 
strength and stiffness of welded structures over 
castings. This is not common experience in 
this country, there being numerous well-known 
cases of the contrary. In addition, it is stated 
that the reason welding is not extensively em- 
ployed on boilers is because life depends on the 
reliability of the work! It is stated that the 
cost of welding construction only equals the cost 
of machining castings. Surely accuracy demands 
machining on weldings? 

Chapter V of Part II on * Accident Preven- 
tion’ is excellent and ought to be studied by 
over-zealous safety enthusiasts who hamper their 


been 


welders with unhealthy and cumbersome 
clothing. 
Part IIT on ‘ Gas Cutting ” is well thought 


out and very full, although one deprecates the 
of the word ‘ combusting.’’ Why not 
‘burning? The illustration on page 289 is 
excellent and shows the accuracy obtainable by 
a skilled operator. Altogether it is a book which 
ought to be read by every foundryman and one 
in which the translator has handled a difficult 
subject with skill. 


tise 


Standard Methods of Analysis of Iron, Steel, and 
Ferro-Alloys. Published by The United Steel 
Companies, Limited, 17, Westbourne Road, 
Sheffield. Price 4s. 6d. 

The chemical analysis of iron, steel and ferro- 
alloys might be considered by many as having 
long passed the stage when standardisation is 
necessary. This, however, is far from the case, 
as in this country alone different laboratories 
use methods which vary widely, and, furthermore, 
the necessity in works practice for obtaining re- 
sults by the rapid ‘‘ short ’’ methods sometimes 
résults in the longer and more accurate methods 
being regarded as being merely of academic 


Prof. 
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interest. It is, therefore, very interesting to 
have placed on record the ‘‘ standard ’* methods 
of analysis as used by such a large industrial 
group as the United Steel Companies, Limited, 
The methods described have been arrived at 
after considerable deliberation by the technical 
staffs of the various companies. The method of 


presentations is clear and straightforward, with | 


alternate blank pages for annotation and modi- | 


fications. The contents page is conveniently 
arranged to give rapid cross-reference, and the 
method of arrangement should avoid mistakes 
consultation. 
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The methods themselves conform to the 
generally accepted methods in iron and _ steel 
laboratories, although there are one or two, 
points which call for comment. For instance, 


the addition of nitric acid when redissolving 
atter baking in the silicon estimations is liable 
to cause re-solution of silica with a consequent 
low result. Even with chromium alloy steels 
the risk of contamination with chromium can 
he nullified by treating the silica precipitate with 
hydrofluoric and sulphuric acids. The addition 
of sodium bismuthate to the boiling solution in 
manganese estimations is wasteful, and can be 
avoided by adding to the warm solution and 
subsequently bringing to the boil. The omission 
of the basic acetate separation for manganese 
in alloy steels, especially chrome-bearing steels, 
is rather surprising. In the tungsten estima- 
tion it should be pointed out that chromium as 
well as iron can contaminate the ignited tungstic 
oxide, and that fusion with sodium carbonate 
removes the chromium, which should be esti- 
mated separately in the filtrate from the fusion 
and subtracted from the resulting tungsten 
figure. On page 9, line 11, the word ‘of ” 
should read ‘ and.”’ 

The book in all contains details of some thirty 
estimations, and the compilers are to be con- 
gratulated on their endeavours. The standardisa- 
tion and issue of such methods is an idea which 
might well be followed by other firms who are 
engaged in the manufacture or purchase of 
materials which are required to be of specified 
composition, as it would ultimately lead to the 


avoidance of those difficulties which do arise 
due to differences in analytical methods. 


Notes from I.B.F. Branches. 


Neottish Branch.—At the annual dinner of the 
Scottish Branch of the Institute of British 
Foundrymen to be held on Saturday, Decem- 
ber 9, in the Grosvenor Restaurant, Glasgow, a 
number of important guests have accepted in- 
vitations to be present. Amongst the speakers 
there will be the President of the Institute, who 
will reply to the toast proposed by Mr. R. M. 


Allardyce, the Director of Education to the 
Glasgow Corporation; Mr. Frank Russell, of 


Sheffield ; Sir Arthur Huddleston, Director of the 
Royal Technical College; Mr. J. S. Murdoch, 
chief engineer of Shotts Iron Company, Limited; 
Mr. D. M. Semple, of Mirrlees Watson Com- 
pany, Limited; and Mr. V. Delport, of London. 
During the evening there will be a programme 
of vocal and instrumental music under the direc- 
tion of Mr. John Gibb. At the branch meeting, 
held prior to the dinner, the President and 
General Secretary will present, and the 
diploma awarded to Mr. R. Ballantine for his 
Paper on “‘ Plaster Patterns in General Foundry 
Practice ’’ will be presented. Mr. Frank 
Russell will read a Paper on ‘“ Refractories in 
the Foundry.” 


be 


Ladie Design.—In the course of an article on 
‘* Nozzle and Stopper Rod Assemblies,’’ in a recent 
issue of the ‘‘ Blast Furnace and Steel Plant,’’ Mr. 
H. V. Berastey points out that the well is fre- 
quently so close to the ladle wall that the adsorption 
of heat by the ladle lining from the steel around the 
a is sufficient to cause the formation of a 
skull. 
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The Manufacture and Application of 
Centrifugal Castings.” 


Twigger. 


cess, patented by W. Thomson in 1873, for the 
casting of lead tubes, which were afterwards 
formed into sheet (see Fig. 2). The various 
methods in use at the present time may be 
broadly divided into two classes—those using a 
mould rotating on a vertical axis and those in 
which the axis is horizontal. In each elass it is 
obvious that the mould may be either of metal 
ov lined with material of a refractory nature. In 
the case of metal moulds there may be a further 
subdivision, depending on whether the moulds 
are used hot or cold. The vertical-axis method 
has been extensively used in this country for 
the production of bronze gear wheels and bushes, 
it heing claimed that the combination of rapid 


Fic. 2.— A Srconp 
ATTEMPT MADE IN 
1873. 


cooling and fluid pressure gives a greater density 
and finer distribution of the copper-tin 
eutectoid. 

In view of the Whiteley patent already men- 
tioned it is of interest to note that railway and 
tramway wheels are now produced centrifugally, 
advantage being taken of the process to secure 
greater hardness and resistance to wear in the 
rim by the addition of ferro-manganese at the 
commencement of pouring, this higher man- 
ganese steel going to the outside of the casting 
while the centre remains relatively soft and 
ductile. 

In addition, particulars have recently been 
published of a vertical axis machine.* 

The horizontal axis method appears, however, 
to be in much more widespread use, being used 
lor the production of large tonnages of pipe by 
the Stanton and Staveley Companies, the former 
using water-cooled metal moulds as compared 
with the sand-lined moulds used by the second- 
mentioned firm. 

Apart from the production of pipe, the hori- 
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odi- | A. good deal of interesting information re- 
tly jating to the centrifugal casting of metals may 
Pr fhe found in various technical journals covering 
the past ten or fifteen vears, but perhaps of 
the even greater interest is the large number of 
stee} patent specifications relating to the process, for 
two these show in no uncertain manner the hopes 
nee, ad aspirations ot their authors and the par- 
view ? ular difficulties which they hoped to overcome. 
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Fic. 1.—AN Earby ATTEMPT AT CENTRIFUGAL 
oath. CasTInG BY WHITELEY. 
sten [Use of cores had often exercised the minds of 
es: our forbears in the foundry industry, but the 
si first official record appears to be the wonderfully 
vty complete patent taken out in 1809 by Anthony 
-_ = Eckhardt. rhis inventor not only appreciated 
Pron the possibilities of using both horizontal and 
hich \"ertical moulds, and envisaged the casting of 
aye /pherical bodies by rotating the mould round 
of two axes, but shows in his eighteen illustrations 
‘fied number of cases where the mould (itself rotat- 
the |ing) revolves at a distance from the main axis 
arise [l rotation. Also claims were made for the 
asting of bars and hoops or rings by using 
: uitably-grooved moulds, but no mention is made 
N. of how the rings were to be removed. In his 
lescription of the process Eckhardt refers to the 
lesire to produce castings ‘‘ more perfect and 
ieat.”” 
; It is the purpose of this Paper to give 
J the i outline of the present applications of centri- 
itish fugal-casting methods, particularly those with 
cem'- Irhich the author is intimately connected rather 
ae fhan to attempt a review of the development 
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Fic. 3.—CentTRIFUGAL CasTING MACHINE 
USED BY THE British Piston Company. 
of centrifugal-casting methods. This has to 
kome extent been done by others.’ It may, how- 
le on (ever, be of interest to illustrate here two essen- 
recent flally practical applications as illustrated in the 
’ Mr. fentrifugal casting of tyres for railway wheels, 
s fre- Bising a vertical axis as proposed by J. Whiteley 
rption fn 1865 (Fig. 1), and a horizontal-mould pro- 
of a [*A Paper read before the Preston Branch of the Institute of 
pitish Foundrymen, Mr. W. West presiding. 


Proc. I.B.F., 1919-20. FouNDRY TRADE JOURNAL, July 15, 
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Fic. 4.—A MacHINE USED FOR CYLINDER 


LINERS. 


zoutal axis method finds extensive application 
in the production of castings for piston rings, 
cylinder liners, valve seat inserts and_ brake- 
drum liners, a portion of the cylinder liner cast- 
ings being produced in sand-lined moulds, but 
the remainder of the castings mentioned are 
produced in metal moulds operated at a fairly 
high temperature. 

The machine used by the author’s firm for the 


2 FOUNDRY TRADE JOURNAL, July 23, 1931. 
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production of iron castings for piston rings, 
evlinder liners and valve-seat inserts are illus- 
trated in Fig. 3, while Fig. 1 shows the machine 
used for the larger castings for piston rings and 
brake-drum liners. The essential features of 
these machines (which are the subject of patents) 
are the ready means of extraction of the casting 
and the provision of means for compensation 
for the varying expansion of the mould under 
heat. As will be seen from Fig. 5, the mould 
is essentially cylindrical, being closed at one end 
with a front plate ’’ (the hole in which, in 
conjunction with the amount of metal poured 
in, governs the thickness of the casting) and 
closed at the other end by a ‘‘ plunger ’’ which 
in the case of the small machine has only a very 
small movement, the casting being exposed by 
withdrawing the mould over the plunger. In 
the case of the machine for castings up to 30 in. 
dia. the front plate holder is drawn forward 
and the casting then ejected from the mould 
by moving the plunger itself forward. Fig. 6 
illustrates more closely the mould and plunger 
arrangement on the smaller machines. 


MOULD 
PLUNGER FOR rade, _7 FRONT PLATE 
FORCING OUT REGULATES 
CASTING DIA OF CASTING 
CASTING 
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LJ 
BORE OF MOULD REGULATES 
OUTSIDE DIA OF CASTING 


Fic. 5.—Snow1nc Type or Movip Usep. 


The operation of casting consists of closing 
the mould against the front plate under spring 
pressure, introducing dry material of a refrac- 
tory nature to form a protective coating on the 
mould, and pouring into the rotating mould 
through the runner trough the requisite quan- 
tity of molten metal, any excess over the 
quantity required to give the desired thickness 
heing ejected through the hole in the ‘ front 
plate.’ When the casting has solidified the rota- 
tion is stopped, a hand-brake applied to bring 
the machine to rest, and the mould opened for 
the extraction of the casting. It will be noticed 
that cores and runners are completely elimi- 
nated, the only surplus metal being the piece 
about } in. wide on the plain end of the casting 
(which being slightly rough and chilled by con- 
tact with the plunger cut off on rotary 
machines), and the flash which is formed if excess 
metal enters the front plate. On removing this 
the casting is trued by grinding the base end on 
special machines so that the hase is perfectly 
square with the axis of the casting, thus ensuring 


1s 


or Movip 


Fic. 6.—C.Lose-up 
AND PLUNGER. 


accuracy when the is chucked for 


machining. 


casting 


Rotation Speed. 

In connection with the production operations, 
the speed of rotation of the mould, its working 
temperature and its life may be mentioned. The 
mould on all but the larger sizes is itself centri- 
fugally cast from a special high-chromium cast 
iron and is heat-treated before machining, being 
secured in a cast-iron holder which is bolted to 
c2 
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the machine. The plungers are likewise ot 
high-chromium cast iron. The speed of rota- 
tion .is governed by the diameter of the casting, 
the normal range on the British Piston Ring 
Company machines being 1,400 r.p.m. for 2 in. 
dia. to 400 r.p.m. for 30-in. dia. castings. 


Life of Moulds. 

The life of the mould varies considerably, being 
very much less on the larger sizes than for the 
smaller castings. The conditions are obviously 
severe, since, although the mould temperature 
us indicated before pouring the metal may be 
no more than 500 deg. C., the interior of the 


| | 
CAST PISTON RING CASTING, 
| 


| | 
SECTION CF BRICO CENTRIFUGAL CHILE 


a9 


Ate 


SRINELL 


HARDNESS No, —LAROENED AND TEMAERED. | 


BRIN HAR ONE SS 


| | | 
| 
| 


ELASTICITY VALUE. 


\ 
VALUE /N 17-38 


MILLION 

| CHUCK ING ALANOE | 

Fic. 7.—PRopERTIES OF CENTRIFUGALLY- 


MATERTAL. 

mould must momentarily attain a temperature 
approaching that of the molten metal, but a life 
of over 2,000 castings on the smaller sizes is 
quite common, and figures of over 4,000 have on 
occasion been reached. The question of the 
most suitable material is a matter of constant 
experiment, and it is fairly certain that finality 
has by no means yet been reached. In general, 
it may Se stated that cast iron has been found 
greatly superior to steel, as it is free from the 
warping tendency of the latter material. 

No description of any process would be com- 
plete without some mention of its advantages 
and limitations. It will he obvious that the pro- 
cess, especially in the case of moulds worked hot, 
is essentially continuous, demanding a constant 
supply of molten metal over a normal working 
day. The process can, therefore, only be worked 
to maximum advantage where sufficient machines 


or Un- 
CYLINDER 


Fic. 8.—PEARLITIC STRUCTURE 
HARDENED CENTRIFUGALLY-CAST 
Liner. x 1,000. 


can be regularly employed to take the output 
from continuously-running cupola. Where 
this obtains the process, although largely me- 
chanical, has its own peculiar difficulties, it being 
only too easy to produce castings showing 
porosity when machined in the bore or which 
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contain ** pinholes *’ extending to varying depths 
through the casting. 

Equally it is possible if the closest control is 
not exercised over metal composition and mould 
temperature to produce castings which are either 
excessively hard and difficult to machine or 
which, on the other hand, have too low a com- 
hined carbon content and, consequently, bad- 
wearing properties. The process, in short, calls 
for a specialised technique which can only be 
attained by long and costly experience. There 
are, however, advantages which greatly out- 
weigh the disadvantages of sand castings, pro- 
vided the centrifugal process is operated on a 
satisfactory footing. 

These advantages may divided into two 
headings :—(1) Improvement in quality of cast- 
ings and (2) improvement in strength properties 
of the material. Under the first heading it i- 
sufficient to say that of the cylinder liner and 
piston-ring pots produced by the author’s firm 
the percentage of cylinder liners rejected in the 
machine shop is extremely low, especially when 
it is considered that the slightest flaw means 
rejection, and the total scrap through material 
detects 
ring goes through a very large number of opera- 
tions, is normally between 3 and 4 per cent. The 
absence of sand avoids the usual fettling opera- 
tions and naturally gives less wear on the ma- 
In addition, there is obviously 
risk of sand inclusion in the casting when 
metal moulds are used. It will be obvious that, 
while certain precautions have to be taken, cen- 
trifugal castings are practically self-feeding, 
since solidification progresses evenly from the 
outside of the casting. 


be 


on piston-ring production, where each 


Chining tools. 


no 


Quantity of Product. 

As regards the quality of the material, pro- 
vided there is adequate metallurgical control, the 
use of metal moulds ensures a remarkably close 
grain and fine-graphite distribution, together 
with a high-tensile strength and elasticity and 
freedom from excessive permanent set, three 
factors which are of the greatest importance in 
material required for piston-ring production. 
As will be seen from the chart, Fig. 7, not only 
are the strength properties exceedingly good but 
the values are remarkably uniform along the 
length of the casting. It should he noticed that 
since it would be impossible to cast a separate 
test-bar which would represent a centrifugal 
casting and impracticable to machine test-bars 
the usual form from the castings, the pro- 
cedure adopted is to machine test samples of ring 
form from the castings themselves, as laid down 
in British Standard Specifications 4.K.6 and 
5004 

The unitormly close grain of centrifugal chill 
castings is of great value in connection with the 
improvement of the strength and wear-resisting 
properties of cast iron by heat-treatment. This 
is now regularly practised on a number of auto- 
mobile components, the principal examples in the 
case of centrifugal castings made by the author’s 
firm being piston rings and evlinder liners. The 
latter will be referred to in more detail later. 
As an cxample of the properties which may 

obtained by oil-hardening and tempering 
centrifugally-cast iron the following figures may 


ot 


be given :— 
Sample. Chemical Composition. 
Total carbon 3.35 
Combined carbon 0.72 
Sulphur 0.071 
Phosphorus 0,48 
Manganese 0.60 


Oil hardened 
830 deg. C. 


Tempered 
350 deg. C. 
As-cast. 20 mins. 
EN (Nominal Young's 
modulus of elasticity) 16.4 x 
Tensile strength 19.07 
Brinell hardness 240 415 


* Lbs. per sq. in. + Tons per sq. in 
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As will be seen from photomicrographs Figs, 8 
and 9 the operation of hardening and tempering 
results in a change in the structure from fine 
pearlite in the normal condition to marteusite.| 
sorbite after hardening and tempering, there| 
heing no change in the phosphide or graphite] 


Fic. 9.—SrRvuCTURE OF HARDENED AND TeEM- 
PERED CENTRIFUGAILY-CAST CYLINDER 
Liner. x 1,000. 


contents or their distribution. The latter fact 
is no doubt of very great importance, since the 
excellent resistance to wear of cast iron in both 
the normal and hardened and tempered con- 
ditions is undoubtedly bound up with the oil 
pockets formed by the graphite flakes or voids. 
It will be noticed that not only is the Brinell 
hardness value doubled, but that the strength 
values, far from being impaired by the heat- 
treatment, are greater than in the as-cast con- 
dition. In addition it has been shown® that 
the resistance of the material to fracture under 
repeated impact is very considerably increased 
by hardening and tempering. 


Some Applications of Centrifugal Castings. 


It will be noticed that, apart from castings 
produced by the vertical axis process, centri- 
fugal casting is adopted only for articles of 

Fic. 10.—Group oF CASTINGS MADE BY THE 

CENTRIFUGAL PROCEsS. 
essentially cylindrical form. The difficulties 


attending the use of jointed moulds are consider- 
able, and do not appear to make their use 
economical. For example, so far as the author 
is aware, air-cooled cylinders have not so fat 
been attempted. The better plan appears to be 
to use bushes or liners of cylindrical form i= 
suitably-shaped holders. This method is exten- 
sively adopted for cylinder liners, valve seat 
inserts and brake-drum liners, castings for whieb 
are centrifugally (chill) cast by the author's 
firm in addition to the castings required for 
piston-ring production. 
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A group of such castings is shown in Fig. 10. 
The piston-ring and cylinder-liner castings are 


| 
| 
| 


made trom a high-grade cylinder-iron mixture 
conforming to Air Board Specification 4.K.6, 
small additions of nickel and chromium being 
standard practice. For valve-seat and brake- 
drum castings a special nickel-chromium mixture 
is used to give additional wear and heat-resist- 
ing properties. Typical illustrations of cylinder 
liners are shown in Figs. 11 and 12. In the 
case of the wet liners, in which the liner forms 


Fic. War ”’ 


11.- 


CENTRIFUGALLY-CAST 
LINER. 


the actual cylinder barrel, the cylinder block is 
greatly simplified, while with either wet or dry 
types the use of liners overcomes the possibility 
of having to serap the block through porosity 
in perhaps only one bore. 
The great advantage of cylinder liners is. 
however, the ability to use strong, close-grained 
material of good resistance to wear where it Is 
most required, a condition which is difficult to 
mect in the ordinary tvpe of evlinder block, and 
the ease of subsequent renewal when wear has 
become pronounced. This is of very considerable 
value, especially in the commercial vehicle field. 
An illustration cf a renewable valve-seat insert 
made from a Bricomium centrifugal casting 1s 


given in Fig. 13. In this case the cylinder block 
is machined to such a size that the insert is 
fitted with an interference fit of not less than 


0.006 in., which is necessary to ensure that the 
insert does not come loose in service. For valve 


seats it is considered the best practice to fully 
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drums of cast iron are used in some instances, 
composite drums consisting of liners of centri- 
fugal cast iron pressed in steel drums are also 
used, and this method is used on an extensive 
scale for renewing worn steel drums. An illus- 
iration of a typical composite structure is given 
in Fig. 14. As already mentioned, in this 
instance a special nickel-chromium alloy cast iron 
is used in order to give good wear and _ heat- 
resisting properties. The chromium is of par- 
ticular advantage in this respect, as it improves 
the thermal conductivity of the iron and se 
recelerates the flow of heat from the braking 
surface, 


Fic. 13. — Renew- 
ABLE Vatve-Sratr 
INSERT. 


Service Results. 

The following figures which have been obtained 
in commercial-vehicle service will be of interest. 
In this field the conditions are particularly 
severe and very close attention has to be paid 
to the principal engine and chassis wearing 
parts. Amongst these, cylinder bores, valve 
seats and brake drums are particularly impor- 
tant. Reports indicate that on steel drums lined 
with centrifugally chill cast iron mileages of at 
least 100,000 may be obtained, the liners even 
after this mileage being quite free from scoring. 
In the case of the cylinder bores, liners of centri- 
fugal material have offered a definite contribu- 
tion to the serious question of cylinder wear. 
As already mentioned, they have the advantage 
that the bore can be of ideally suitable material. 
This is best exemplified by hardened and tem- 
pered cast-iron cvlinder liners which are now in 
very widespread use. It will be obvious that to 
produce a cylinder block having a Brinell hard- 
ness in the bore of 450 would be quite imprac- 
ticable, especially when one considers the diffi- 
culty there would be in machining. Such a 
hardness can, however, readily be attained on 
hardened and tempered chill-cast centrifugal 


Fic. Dry ”’ 


LINER. 


harden the material and then temper at tempera- 
tures which will give material in which the seat- 
ings can be formed with a cutter after the insert 
has been pressed in position. 


Brake-Drum Liners. 
Cast iron is unquestionably the most satisfac- 
tory braking material on account of its high 
coefficient of frietion and on account of the fact 
that it does not score like steel. While complete 
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Fic. 14.—Brake-Drum Liver. 

liners. It has been found that when such liners 
are fitted into an internal-combustion engine the 
mileage per 0.001-in. cylinder wear is increased 
by approximately 109 per cent. when using cen- 
trifugally cast piston rings. It has, however, 
heen found that if the hardened and tempered 
liners are used in conjunction with hardened and 
tempered piston rings, still further improvement 
in life is obtained. <A recent report on hardened 
and tempered cylinder liners used with hardened 
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and tempered piston rings in a Diesel engine for 
1oad transport work indicates that the wear 
ranges from 0.0003 in. to 0.001 in. per 10,000 
nules. - The lower figure is equal to 33,000 miles 
per 0.001-in. cylinder wear. It is stated that 
wear is always confined to a very small portion 
ot the liner near the top of the stroke, no wear 
heing detectable in any other part after 40,000 
niles of running. 

In another case a petrol engine, also used for 
commercial-vehicle work, fitted with hardened 
and tempered liners and hardened and tempered 
piston rings, showed after 100,000 miles a wear 
equivalent to 12,500 miles per 0.001 in. eylinder- 
bore wear. An advantage of hardened and tem- 
pered centrifngally-cast liners over materials 
having only a superficial surface hardness 
that, being uniformly hard all through, they ean 
be reground so as to obtain a further life should 
this be desired. 

The above results, coupled with the fact that 
after exhaustive tests one of the principal 
huilders of engines for commercial vehicles in 
this country has standardised throughout on 
hardened and tempered centrifugal (chill) cast 
‘iners indicates without question the great 
advance represented by this material. In con- 
clusion, the author would acknowledge 
thanks to the directors of the British Piston 
Ring Company, Limited, for permission to give 
this Paper. 


Is 


World’s Production of Steel Ingots 
and Castings. 


LOWER OUTPUTS IN 1932. 


The subjoined table shows, in tons of 2,240 Ibs., 
the world’s production of steel ingots and cast- 
ings in 1931 and 1932. The table is reproduced 
from the Statistical Summary (Production, Im- 


ports and Exports), 1930-1932, issued by the 
Imperial Institute. 
Producing country. 1931 1932 
British EMPIRE. 
United Kingdom 5,202,600 5.261.400 
Union of 8. Africat 42.663 43,572 
Canada 672.109 339,346 
India 625,148 
Australia 143.0008 2550S 
Total 6,700,000 6,500,000 
ForEIGN COUNTRIES. 
Austria 317,266 201,284 
Belgium 3.056.049 


2,764,626 
1,490,159 * 
1,514,050 
7,698,095 


Czecho-Slovakia 
Saar district 
France 


1.440.316 


5550957 


Germany 8.087.911 5,647,873 
Hungary 311,297 177.000 
Italy 1,387,090 1,374,120 
Luxemburg 2,002,814 1,924,688 
Norway 1,802 
Poland 1.020,589 542.056 
Roumania 111,469 * 
Russia 5,330,000 5,800,000 
Spain 635,174 479.370 
Sweden 530,719 520,016 
Mexico * 
United States 25,945,501 13,681,162 
Brazil * 
Japan 1,834,660 2,323,200 
China (estimated) .. 30,000 30.000 
Total 61,400,000 43,300,000 
WorRLD’s TOTAL 68,100,000 49,800,000 


* Information not available. 

+ Including rails, fishplates, etc. 

§ Production of Broken Hill Proprietary Company, 
Limited, only 


Messrs. Hamitton & Company (1928), 
Luurrep, have been commissioned by the Brockle- 
bank Line to build a new cargo vessel of about 
10,000 tons gross for service between the Continent 
and the East. 
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A Discussion on 
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Cupola Practice. 


MAINTENANCE PROBLEMS STRESSED. 


A meeting of the London Branch of the Insti- 
tute of British Foundrymen was held at the 
Charing Cross Hotel, London, on Wednesday, 
November 1, when Mr. L. W._ Botton, 
A.M.I.Mech.E., read a Paper on ‘‘ Cupola 
Practice.” Mr. C. H. Kain (Branch-President) 
was in the chair. 

At the opening of the meeting the Brancu- 
PRESIDENT regretfully announced the death of 
Mr. W. Donnan, of Light Alloys, Limited, 
who, he said, had been a member for a number 
of years and a very regular attendant at the 
meetings. Although Mr. Donnan had not ap- 
peared much in the pulic eye he was one ot 
those people who had always come along to the 
mecting and really formed the greatest strength 
of the Institute. 

All present stood for a few moments in silence 
to the memory of Mr. Donnan. 

The minutes of the previous meeting were 
taken as read and confirmed. 

The Brancu-PRrestpent then welcomed several 
new members of the Institute who were making 
their first appearance at the meeting, and in 
particular mentioned Engineer-Commander 
Fujii, of the Imperial Japanese Navy, at the 
same time expressing the hope that the new 
members would find their membership of use to 
them and the meetings instructive. 

Introducing Mr. Bolton, the Branch-President 
said he was known to most of the members, at 
any rate by reputation if not personally. The 
subject of the Paper was the vital one of the 
cupola, which, in his opinion, was the most im- 
portant of the melting furnaces, because the 
principles underlying it were applicable to almost 
all other melting processes. Having recently 
had the pleasure of being associated with Mr. 
Bolton in starting up a new cupola, the Branch- 
President said he could assure everybody that 
Mr. Bolton would speak on a_ subject he 
thoroughly understood. 

Mr. Botton dealt first with the main dimen- 
sions of the cupola and the effect variation of 
essential dimensions might have on the melting 
conditions. Dealing with the question of air 
supply, he stated that approximately 145 cub. ft. 
of air at normal temperature and pressure were 
required to burn 1 lb. of coke CO,, assuming the 
coke to have 92 per cent. carbon. In normal 
practice from 5 per cent. to 10 per cent. in 
excess of this figure was used to allow for leakage 
at tuyeres and other parts of the wind belt. 
The pressure should be sufficient to ensure that 
the blast penetrated to the centre of the cupola 
hefore reaching the melting zone. Ideally, the 
air entering the cupola should do so by weight, 
as the volume would alter according to the tem- 
perature and pressure of the atmosphere,. and 
a description of an apparatus recently developed 
in this country which delivered a constant weight 
of air to the cupola was given. 

One of the essentials in obtaining the best 
results from a cupola was the correct charging 
and heating of the bed coke. Uniform-sized 
coke should be used as far as possible in small 
charges, each one being added only after the pre- 
ceding one was burning through. If the bed was 
evenly and thoroughly heated before charging 
commenced, hot metal would be obtained from 
the beginning of the melt. It should be remem- 
bered that once melting commenced, the coke 
in the well of the cupola could only be heated by 
the metal passing through it. With regard to 
the size of charges, a good rule was that the 
hed should be replenished by a coke charge every 
six to eight minutes during melting. 

After dealing with some published experiments’ 
on the effect of blast volume and pressure on the 
output and quality of metal obtained, a short 


description of some recently-developed cupolas 
was given, including the Griffin hot-blast, the 
Poumay and the balanced-blast cupolas. 


DISCUSSION. 


Influence of Atmospheric Moisture. 


Mr. J. Descuamps, referring to the (Ameri- 
can) General Electric and B.T.-H. device for en- 
suring that a constant weight of air was passed 
into the cupola, asked if the author did not 
consider the underlying theory of this something 
of a fallacy, because, assuming that a constant 
quantity of air was sent in, surely it was not 
the weight of air that mattered so much as the 
weight of oxygen contained in that air, and if 
any attempt was made to measure and regulate 
the weight of air, surely this must be vitiated 
by variation of the conditions as regards mois- 


ture, etc. A given weight of air on a cold 
winter’s morning might contain 20 per cent. 


more free oxygen than the same weight of air 
on a moist, hot summer's day, and although 
this system had heen developed to some extent 
in America and was also being taken up some- 
what in this country, he was not altogether satis- 
fied that it was fundamentally an essential. He 
was more inclined to think that it took no 
account of the variation in conditions taking 
place in the cupola 


Internal Atmosphere. 

As to the quality of the metal issuing from 
the cupola, the author had rightly pointed out 
that this was influenced to a large extent by 
the amount of air passing through the cupola 
in relation to the coke consumption, but he had 
not explained how tremendously important it 
was ensure that melting conditions were 
normal, that the atmosphere between the tuyeres 
and the melting zone be non-oxidising, and if 
possible reducing. He believed that this was 
what the inventors of the special cupolas de- 
scribed by the authors had had in mind when 
they had aimed at the regulation of the air in 
the melting zone, and in that way aimed at 
the complete utilisation of the coke. If the air 
was calculated so that there was just enough— 
not too much and not too little—to burn in a 
unit time a given weight of coke; in other words, 
if the maximum efficiency for combustion was 
aimed at, one could not help having an oxidising 
atmosphere at the melting zone, because at the 
temperature obtained in the cupola in front of 
the tuyere one could not help decomposing CO, 
inte CO + O. Therefore, if the amount of air 
was measured with the utmost accuracy and if 
one was aiming at making CO, and nothing else, 
there must be an oxidising atmosphere. He 
believed he was right in saying that in both the 
cupolas mentioned by the author the aim had 
heen to obtain an atmosphere charged with CO— 
which was decidedly reducing in that part of 
the cupola where the molten metal ran in front 
of the tuyeres—and as to provide against oxida- 
tion of the metal by the provision of a neutral 
or reducing atmosphere. 

Referring to the balanced-blast cupola, Mr. 
Deschamps said he was not quite clear about the 
function of the tuyeres, and he asked the author 
to make the position clear, particularly as to 
whether all the tuyeres operated under the 
melting zone. 


to 


Refractory Linings. 

An important question which the author had 
not touched upon was that of refractory linings 
for cupolas. It was probably the experience of 
all founders that the amount of refractory mate- 
rial required to replace the linings of the melting 
zone of cupolas was very considerable, and the 
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position generally in this respect was unsatis. 
factory. That, of course, was a poor compli. 
ment to the manufacturers of retractor 


materials, because it implied their inability 
provide patching material*to make good the 
defects in linings which would withstand the 
conditious in a cupola. In the ease of a blas' 


turnace the linings often lasted two or thre 
or four years notwithstanding the very high! 


temperatures employed and the more strenuous 
conditions as compared with the cupola, and fo 
this reason he had never been able to understan 
why the refractory-material manufacturers ha 
heen unable to produce a material capable of 
withstanding the conditions of the cupola better 
than was the case at the present time. This! 
question of the large amount of refractory mate. 
rial required for patching linings was so in. 
portant that he suggested the Furnace Con. 
mittee of the Institute of British Foundrymer 
should cause some inquiries to be made as to 
the amount of patching material required by 
different users and the results expressed perhaps 
as a percentage of weight melted in the cupola 
if these figures were published, without giving 
any names, they might form the basis of a con-| 
siderable improvement in a very difficult part 
of the industry. 


Hot-Blast Cupolas. 


Referring to the American cupola—the Griffir 
—he gathered that part of the CO was burned 
outside so as to have a hot blast. Personally, 
he held the view that this was absolutely wrong 
as compared with the balanced-blast cupola o1 
the Poumay. The method adopted in the Griffi 
cupola was a roundabout way of burning CO, it 
being burned outside the charge instead of in- 


side, and, moreover, the burning of the C0 
outside had the effect of having a_ decidedly} 


oxidising blast, whereas it was very important! 
not to have an oxidising blast. This was a draw-| 
back in addition to the other definite drawback 
of the Griffin cupola, which the author had s 
clearly put forward, namely, that the tuyere 
which was right for cold air at a certain pre 
sure, was decidedly wrong for hot air at a lower| 
pressure. 

The Brancu-Presipent (Mr. C. H. Kain), 
dealing with the point concerning refractory 
consumption per ton of metal mentioned by Mr. 
Deschamps, said that both Mr. Bolton and hin- 
self were members of the Melting Furnace Sub- 
Committee, and the feeling of the Sub-Con- 
mittee at the 


moment was that the mandate 
given to it was rather vague. Therefore, an 


endeavour was being made to prepare a sort 0; 
classified précis of melting processes used in 
foundries, with the object of getting the thing} 
clarified and standardised, which it certainly was 
not at the moment. Afterwards it was proposed 
to deal with specific problems that arose. 


Cupola Dimensions. 


Mr. J. Larne said he gathered that the author ; 
had recommended one particular type of cupola | 
as being superior to others, but it would bef 
interesting to know if the author had had any 
experience of melting large quantities of metal | 
with one row of splayed tuyeres. With such an 
arrangement there was some difficulty in getting 
a fair amount of metal through the cupola and 
in his opinion, two rows of tuyeres were def: 
nitely necessary for melting large quantities 01 
metal. 


With regard to the wind belt, the author had 
stated that this should be governed by the siz 
of the internal diameter of the cupola or by 
the diameter of the blast main. Personally, he 
believed that both these methods were wrong 
and that it should be governed by the tuyere 
area. His experience suggested that two and 
a-half times the tuyere area was about the cor- 
rect size for the wind belt. 


As to cutting down the air supply and re 
ducing foundry waste to 1 per cent., he only 
wished it was as easy to do this as the author 


DECI 


had 
tion, it 
a littl 
nothing 


It w 
author 
problen 
these 
taining 
and he 
tion a: 
tons ol 
br a 
iron a 


the a 
separa’ 


E 
Mr. 
that tl 
tion 
or a l 
ought 
Desche 
refrac 
lining: 
the st 
blame. 
tice hi 
this ce 
variat 
the cu 
found 
limeto 
of tha 
lining 
patch 
corrot 
ago, 1 
wood 
a mo} 
8 
Case 
limest 
done 
much 
bers 
becau 
of sil 
altog: 
Mr 
quest 
use © 
Mr. 
solut: 
neuti 
the 1 
the ; 
know 
factu 
the 
woul 
perie 
Th 
derti 
pers¢ 
actu: 
ideal 
that 
expr 
cert: 
whil: 
ston 
a WwW 
expe 
in a 
cast 
the 
prep 
ter, 
Vari 
and 
poss 


was 


nuous 
id fo 
‘stan 
s had 
ble of 
better 
This! 
Mate- 
Oo im. 
Con- 
as to 
by 
ipola 
riving 
con-! 
part 


urned 
nally, 
Wrong 
la or 


idedly 
tant: 
draw- 
backs 


ad M 


ivere 
pres 
lower} 


ain), | 
LCtOTY 
y Mr. 
him- 
Sub- 
-Com- 
ndate 
rt olf 
in 
thing} 
v was 


posed 


thor 
upola 
d le 
| any | 
metal | 
‘h an 
tting 
and 


defi- 


es 


had 
br 
he 
‘Tong 
ivere 
and 
cor- 


1 re 
only 
ithor 


DECEMBER 7. 19335. 


had suggested. Following the authar’s sugges- 
tion, it seemed that this matter could be carried 
a little further and the waste reduced to 
nothing. 

Separation of Charges. 

It would also have been interesting if the 
author had given some details of the practical 
problems arising from cupola practice. One of 
these was in keeping the different charges con- 
taining various percentages of silicon separated, 
and he would like to hear the author’s sugges- 
tion as to the best method of melting several 
tons of, say, 0.4 per cent. silicon iron followed 
by a number of charges of 1 per cent. silicon 
iron and then possibly later on by charges of 
2 per cent. silicon iron. What method would 
the author recommend for keeping these 
separate ? 


Excess Limestone Additions Detrimental. 

Mn. J. C. Green expressed his disappointment 
that the author had not touched upon the ques- 
tion of linings for cupolas. As a representative 
of a refractory manufacturing firm, he felt he 
ought to say something on this matter, as Mr. 
Deschamps had put the onus of the failure of 
refractory linings on to the manufacturers of the 
linings, but personally he did not think that 
the supplier of the lining was altogether to 
blame. The variations to be met in cupola prac- 
tice had a tremendous amount to answer for. In 
this connection, cognisance must be taken of the 
variations in the amount of limestone added to 
the cupola. He believed it was admitted by most 
foundrymen that in many cases an excess of 
limetone is added, and undoubtedly a great deal 
of that limestone had the effect of corroding the 
linings. Foundrymen invariably used siliceous 
patching material and the limestone fluxed this, 
forming calcium silicate, which had the effect of 
corroding the linings very rapidly. A few years 
ago, in a Paper before the Institute, Mr. Press- 
wood advocated that a trial should be given to 
a more neutral substance for patching cupolas, 
i.e., a Clay without any excess of silica. In that 
it would not be necessary to add excess 
limestone to flux the refractory material as was 
done at the present time, and he would very 
much like to hear the views of some of the mem- 
with regard to the linings of cupolas, 
because he felt confident that the enormous use 
of silica material at the present time was not 
altogether the best thing to do. 

Mr. Descuamps, replying to Mr. Green on the 
question of refractory linings, agreed that the 
use of some such material as that suggested by 
Mr. Presswood in his Paper might be a possible 
solution of the trouble, namely, the use of a 
neutral lining instead of an acid one—which was 
the usual method—or the use of ganister. At 
the same time, he felt that enough is not yet 
known about refractory linings, and that manu- 
facturers should carry out investigations with 
the object of providing a neutral lining which 
would obviate the troubles at present 
perienced. 

The author had shown on the screen a won- 
dertul theoretical change in a cupola, but 
personally he had never seen such a cupola in 
actual practice. The illustration had shown a 
theoretical succession of layers which would be 
ideal, but what happened, in all probability, was 
that if 2 or 3 per cent. of limestone was used—- 
expressed as a percentage of the charge—at a 
certain time there would be pure limestone, 
whilst at other times there would be no lime- 
stone at all, whereas there should, of course, be 
a uniformity between the charges. His own 
experience had mostly been with melting steel 
in a cupola, which was far more difficult than 
Cast iron, because whereas in cast-iron practice 
the material fed into the cupola was carefully 
prepared and of a more or less uniform charac- 
ter, in the case of steel melting the raw material 
varied perhaps from rails, 4 ft. long, to rivets 
and bolts and nuts, and, therefore, it was im- 
possible to expect the same regular charge as 
was obtained with cast iron, and thus it was 
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that sometimes the nature of the charge in con- 
tact with the refractory lining was strongly 
basic, at others it was strongly acid and at others 
neutral. 

Neutral Linings Advocated. 

Mr. J. C. Green said he was sorry that, appa- 
rently, he had not expressed himself as clearly 
as he might. What he meant to say was, that 
the amount of limestone added per ton of metal 
cast was very variable, with the consequence that 
when the cupola was working with an excess of 
limestone it was inevitable that the excess lime- 
stone would affect the lining. A blast furnace 
would give two or three years’ wear without 
trouble, for the reason that the furnaces were 
lined with a neutral material without any excess 
of silica, and he maintained that if the lining 
of cupolas was patched with a similar neutral 
material the results would be very much better, 
although, probably, to obtain an adequate 
material would require a considerable amount of 
experiment. In that way it might be possible 
to arrive at an ideal patching material which 
was neutral in character to give very much 
hetter service than was obtained from the sili- 
ceous material at present used. 

The Brancu-PRESIDENT expressed the view that 
Mr. Deschamps had hit the nail on the head on 
the question of the wear of the lining and the 
amount of limestone, namely, the difference in 
the nature of the charges in the blast furnace 
and in the cupola. tn the former the charges 
were prepared and put into the best possible 
condition, so that melting was carried out under 
the best conditions, whereas this sort of thing 
was quite impossible in the case of the cupola, 
because it would not be economical to spend the 
money necessary in the preparation of the 
material on similar lines to those adopted with 
the blast furnace. 


Hot-Blast Cupolas. 

The Hon. J. M. W. NortH commented on the 
great difficulty in obtaining comparative results 
in cupola work. Everybody, he said, was work- 
ing under different conditions, with different 
times of melting, different charges and so on, 
hut it would be very interesting to have some 
comparative results of cupolas, say, of the 
standard two-row tuyeres type, the Poumay type 
and the balanced-blast type, all, of course, work- 
ing under exactly the same conditions. 

In comparing the cupola with the blast fur- 
nace, there was one thing which might be said 
for the method of preheating the blast against 
the method of turning the CO to CO, in the 
halanced-blast and Poumay types of cupola, 
namely, that in preheating the blast the CO was 
turned to CO, in the cupola, and to some extent 
the heat was burning the coke as well as heating 
the air. The theory in the hot-blast type of 
cupola was that the blast went in hot and heated 
the iron direct, without so much heating of the 
coke prior to its coming down in the cupola. 

Another point was in connection with linings. 
He had had to try out linings at different times, 
and one of the linings consisted of blast-furnace 
blocks shaped for the cupola. This lining was 
very expensive, and the experiment was carried 
out to see whether it gave any advantage over 
the ordinary practice of round linings, but it 
was found that although the results were slightly 
better, the increased cost did not warrant the 
small saving effected in the life of the lining. 
One very serious difficulty in cupola linings was 
the continual expansion and contraction, which 
was not existing in blast furnaces. It was well 
known, of course, that with long melts more 
economic lining-material figures were obtained. 
In Germany he knew of cases where they were 
melting for 36 hours on end and obtained extra- 
ordinarily good results. In some cases the 
cupolas worked for a whole week without being 
patched. These were special linings which, he 
believed, were now available in this country. 
Personally he had tried them, but had not been 
able to get similar results to those obtained in 
Germany, because the cupolas were not run long 


enough. It seemed, therefore, that the whole 
secret of getting good results from cupola linings 
was to be able to work the cupolas as long as 
possible. Unfortunately, however, that was not 
practicable in most cases in this country, where 
it was a question of running a cupola for two 
hours or so. 

In connection with the blast meter for measur- 
ing the weight of air, he knew of one case where 
the condition of the air was also taken into 
account in regard to the weight of moisture, so 
that the actual oxygen content was ascertained. 
If founders were going to be particular about 
measuring the air, they should surely take into 
account the oxygen content of it. 


Oxidised Iron. 

Mr. V. C. Favrixner remarked that the 
Ceramic Society was shortly to diseuss cupola fur- 
naces, and he awaited that event with a great 
deal of interest to hear what manufacturers of 
refractories had to say. The question that had 
been raised in this connection by Mr. Deschamps 
was very important. It was to be seen from 
the Paper what an enormous amount of energy 
and research had been put into the question of 
lower coke consumption. 'The coke consumption 
would probably be something between 3s. and 
4s. per ton and the refractory costs were pos- 
sibly of the order of 3d. to as much as Is. 6d. 
per ton, and that phase of the problem de- 
manded much more research than it was getting 
at the present time. 

A good deal had been heard during the dis- 
cussion about the oxidisation of the metal, but 
he could not see that that was of such great 
importance when it was remembered that the 
liquid metal had to pass through incandescent 
coke, which was bound to reduce any oxides that 
were formed. Incandescent solid carbon would 
do that to iron, although he did not think it 
would apply to manganese, and for that reason 
he did not think it was possible to have such 
a thing as oxidised iron. 

Finally, Mr. Faulkner asked if the author 
had made any experiments with encasing the 
coke in cement so as to get no combustion in 
the upper regions of the cupola. Much work 
had heen done on that in Germany, where they 
made 1 per cent. iron—or should it be called 
stecl2—by these methods, or so it was claimed. 

Thin Linings. 

The said he was rather 
surprised that no one had raised the question 
of the melting rate of the cupola. The author 
had stated that this was definitely controlled 
by the diameter of the melting zone, but most 
people knew of cupolas of the same diameter 


which would produce vastly different out- 
puts. Therefore, he would like to know if 
the author had any information, or whether 


any was available, which was really reliable, 
to the relationship of the bore of the 
air supply and the melting rate. He felt that 
the bore of the cupola was a measure of the 
potential melting rate rather than an actual 
measure. He had also thought that someone 
would have queried the question of the thickness 
of the lining. The author had stated that 9 in. 
or even more was desirable, but he himself knew 
of firms who worked 36-in. and 54-in. cupolas 
with only a 3-in. lining, and it was claimed 
that by so doing they obtained hot metal right 
from the beginning to the end of the job be- 
cause there was very little heat of the coke 
wasted in heating up linings, and that the 
amount of heat lost by radiation through the 
refractories was absolutely negligible. For these 
reasons these people claimed that their results 
were justified. 

With regard to Mr. Faulkner's question about 
covering coke with cement, it would also be 
interesting to know if the author had any in- 
formation about the effect of moisture in coke. 
Most coke was stored outside and in the winter 
it was covered with snow, whilst in the summer 
it was bone dry. He believed that Mr. Cameron 
at one time actually sprayed water on the coke 
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as it went into the cupola with the object of 
preventing the coke from burning until it had 
got down to the combustion zone where it was 
supposed to do its useful work. 


AUTHOR’S REPLY. 

The AvutHor, replying to the discussion, said 
he could quite understand that the amount of 
moisture present in the blast might affect the 
weight of oxygen per lb. of air rather seriously, 
but as regards the actual weight of oxygen in a 
constant weight of air supply, he would imagine 
that there would have to be rather remarkable 
deviations from the normal in the atmosphere 
for there to be any change in the weight of 
oxygen in a constant weight of air. 

Regarding the question of oxidising condi- 
tions in the cupola, there was one thing he was 
certain of and that was in the balanced-blast 
cupola unoxidised iron was obtained. Even 
where a cupola was working very economically 
before conversion to the balanced-blast system 
and a large saving in coke could not be expected, 
money could be saved by the reduction in the 
number of waste castings. It has been found 
that the iron lies very quietly in the ladle, and 
there was much less trouble with sinking and 
drawing in the castings, which he believed was 
often due to oxidised metal. The suggestion 
that the burning of CO would give more oxidis- 
ing conditions in a cupola was right in theory, 
but he did not think it was borne out in prac- 
tice. There was very little CO given off at the 
top of the balanced-blast cupola and very little 
flame at the charging door. Therefore the CO 
must be being burned inside the cupola, and yet 
the conditions were not oxidising so far as the 
metal was concerned, because there was a very 
low metal loss in the slag. Moreover, it could 
be proved that the metal as poured into the 
mould was in the unoxidised condition. 


Refractory Materials. 

The question of refractory materials had been 
mentioned by several speakers and was a very 
vexed one at the present time. The Cast Iron 
Research Association was just installing a small 
experimental cupola, with which it was hoped to 
carry out some researches on the question of 
refractory materials for cupola work. It seemed 
to him that the present very high service con- 
ditions that were required from refractories were 
not yet being fully met by the refractory in- 
dustry, but he had no doubt that it would not 
be very long before the founders’ demands could 
be met. 

The Griffin cupola had been mentioned by Mr. 
Deschamps, who had added that he thought it 
better to convert the CO to CO, inside the 
cupola rather than externally, and personally he 
was strongly in agreement with that view. — 

The suggestion made by Mr. Laing that the 
wind-belt area should be 24 times the tuyere 
area was a useful one, and although he had not 
actually worked it out to see how it compared 
with the ratios suggested by the various authori- 
ties, it was interesting to have this data. Mr. 
Laing suggested that two rows of tuyeres weve 
an advantage, the main disadvantage was that 
it was not very easy to get a stable melting zone. 
{f the top row started to slag up, the position 
of maximum temperature fell, due to the blast 
being supplied at a lower level, and if the bottom 
ones slagged up, then the melting zone would 
again alter its position. 

With regard to the separating of charges, he 
would like to have dealt with that matter in 
the Paper; where continuous melting was neces- 
sary the only means of dealing with it that he 
was aware of was to use extra coke between the 
charges and hope for the best. 


Cperating Conditions. 

As to the suggestion made by Mr. North of 
getting comparisons between the Poumay cupola, 
the balanced-blast cupola and ordinary cupola 
with one and two rows of tuyeres, the Cast [ron 
Research Association did on one occasion test a 
Poumay against a sister cupola which had not 
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been converted, running on the same iron, using 
various coke ratios in order to see what the dif- 
ference was. They showed that the Poumay 
cupola was more economical than the ordinary 
cupola. The same thing had been done with a 
balanced-blast cupola, in the original experiment, 
in developing that type. A balanced-blast cupola 
was run against a sister cupola with one row of 
tuyeres on alternate days with identical mix- 
tures of metal and the same coke until very 
economical running was obtained under identical 
conditions. The point made by Mr. North as to 
the different conditions met with in different 
foundries was a good one, and it was very diffi- 
cult to compare two cupolas in different 
foundries, because it was so very rarely that 
two foundries operated under identical condi- 
tions. The difference in the size of scrap and 
the type of metal all contributed to differences 
in running. Because one foundry was running 
at a 10:1 coke ratio and another at a 15:1 
ratio, it did not necessarily mean that 10:1 was 
uneconomical. It was all bound up with the 
conditions of operation. 

In reply to Mr. Faulkner, the author said he 
had had no experinece of coating coke with 
cement, but he had read with interest the work 
done by Corsali and others who coated with lime 
and obtained very low carbon contents; up to 
the present he himself had had no experience of 
that sort, although now that the Cast Iron 
Research Association were to have a cupola it 
might be possible to do some work of that 
nature. 

The question of different outputs with the 
same size of cupola had been mentioned by the 
chairman, and Mr. Cook’s experiments had a 
hearing on this matter. The figures he had 
given were basic figures, assuming the normal 
amount of air was being supplied, although, of 
course, everything depended on what was to be 
regarded as the normal amount of air under the 
conditions involved, and, therefore, he was not 
able to give any standard relation between blast 
volume, pressure, diameter and _ output. 
Although it was quite possible, as the chairman 
had suggested, to run with a lining of only 3 in. 
in thickness, the figure of 9 in to 12 in. men- 
tioned in the Paper would enable the furnaces 
to stand up for fairly long melts. With the 
thinner lining, he would imagine, the position 
might be dangerous from several points of view, 


although, undoubtedly, the lining would be 
heated quickly. He also had heard, like the 


chairman, of people actually moistening the coke 
to retard its burning until it reached the melt- 
ing zone. Actually, of course, most of the 
moisture would be driven off as the coke charges 
descended in the cupola, and so much heat would 
therefore be lost in driving that moisture off, 
although much of the heat used would be waste 
heat. Generally speaking, he believed there 
would be very little moisture left in the coke 
when it got down to the actual melting zone, 
but there might be some heat absorbed in driving 
off the moisture. The moisture would not be a 
serious matter if the coke was measured by 
volume, as in many foundries, but it would be 
a serious factor with widely-varying moisture 
contents if the coke were added by weight, as 
the higher the moisture content the less the 
actual coke charges. For the same reason he did 
not advise the purchase of wet coke. 

In conclusion, the author expressed his thanks 
to Mr. F. K. Neath and Mr. F. J. Cook for the 
great help they had given him in the prepara- 
tion of the Paper, and also to the Council of the 
Association for allowing him to present it. 


Oxidised Iron. 

The BraNncu-PRESIDENT, replying to a ques- 
tion mentioned by Mr. Faulkner, said he be- 
lieved the author had not had any experience 
with electric furnaces, but surely Mr. Faulkner's 
experience with electric furnaces told him thai 
it was very much easier to oxidise iron than to 
deoxidise it, and, once iron was oxidised in the 
cupola, he doubted very much if the time it 
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Was in contact with the coke coming into the 
well of the cupola was sufficient to allow de- 
oxidisation to take place, particularly as the 
well was partially filled with highly-oxidised slag 
containing a large amount of free iron oxide, 
Thus the time the metal was in contact with 
the coke was very short and the coke was not 
in a fit condition to deoxidise. 

Continuing, the Branch-President, in asking 
Mr. Deschamps to propose a vote of thanks to 
the author, said perhaps he would at the same 
time move a resolution dealing with the ques- 
tion of refractory consumption, asking the 
Secretary to send a suggestion to the General 


Secretary of the Institute that the Melting 
Furnaces Sub-Committee should take up this 


point. 


Vote of Thanks. 

Mr. DeEscHamMps (Vice-President), proposing a 
vote of thanks to the author for his Paper, said 
he also had great pleasure in moving formally 
that the Melting Furnaces Sub-Committee of the 
Institute be asked to issue a questionnaire to 
important users of cupolas with a view to find- 
ing ont what is the consumption of refractory 
material in the melting zones of their cupolas. 
He also suggested that the replies be circulated 
without necessarily giving the names of the firms 
concerned, although he personally would have 
no objection to his name appearing. 

The Brancu-Prestmpent: May T add the words 
“Vo act as a guide to the refractory materials 
manufacturers in their efforts.” 

Mr. Descuamps, agreeing to this addition to 
the resolution, said the President’s remarks with 
regard to oxidation reminded him that regular 
analyses of the slag provide a very good indica- 
tion as to the condition of the metal obtained 
from a cupola. Very few people, however, took 
such slag analyses, and personally he thought 
it a great mistake. In this connection he asked 
if the author had any figure for iron oxide con- 
tent of the slag obtained from the slag from 
the balanced-blast cupola. Continuing, Mr. 
Deschamps said that however much members 
might disagree with him, his own experience was 
that a cupola more often than not showed 15 per 
cent. iron oxide in the slag than 10 per cent., 
and to that extent the metal would be oxidised 
more than if the iron oxide content of the slag 
were very low. With the balanced-blast cupola 
he believed a normal figure was 3 or 4 per cent., 
and these low iron oxide figures were an indica- 
tion of non-oxidised metal coming from the 
cupolas. 

The Hon. J. M. W. Norru seconded the vote 
of thanks to the author and also the resolution 
moved by Mr. Deschamps. 

Mr. V. C. Favikner, reverting again to the 
question of oxidised iron, said he would like 
to throw the President’s memory back to what 
used to be termed preferential oxidation in steel- 
making. There was a considerable quantity of 
carbon, silicon and manganese which had to be 
oxidised out before the oxvgen started attacking 
the iron itself, and it was only necessary to 
think of the graph of oxidation in the open- 
hearth process to appreciate that oxygen could 
not exist in cast iron as oxide of iron. Analyses 
showed CO, H, and sometimes N, but rarely 
was there any real evidence of the presence of 
either oxygen or oxides. 

The AvtTHoR, acknowledging the vote of 
thanks, said he had felt honoured when he was 
asked by the London Branch of the Institute 
to read this Paper. It was the first Paper he 
had presented to a Branch. He was glad that 
those present had enjoyed it, and he also had 
certainly enjoyed giving it. 

As to the question of the slag analysis, men- 
tioned by Mr. Deschamps, he was heartily in 
agreement because often a great deal of informa- 
tion could be obtained from these analyses, some- 
times even more than from an analysis of the 
metal. Mr. Deschamps was quite right in saying 


that normally not more than 4 to 5 per cent. 
in the slag from a 


iron oxide was expected 
balanced-blast cupola. 
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Formation of Pearlite. 


RECENT AMERICAN RESEARCH. 


At a meeting of the American Society for Steel 
Treating held recently at Detroit, Mr. Owen 
W. Extis read a Paper on ‘“ The Structure and 
Constitution of an Alloy Steel.’’ The Paper was 
divided into three parts, as follow:—Part I, 
Experimental Work; Part II, Constitution 
Diagram for Quenched Steels; and Part III, 
Theory of Formation of Various Structures in 
Steel. The following extract on the formation 
of pearlite is taken from Part III. 

tobertson, and Carpenter and Robertson, states 
the author, have dealt at some length with the 
mechanism of the formation of structures of 
various types in steels which have been cooled 
at what they have called intermediate rates. 
However, since the author’s view of the 
phenomena resulting in such structures differs in 
some respects from that of these workers, its 
salient features will dealt with in detail. 
The author believes that on cooling this steel 
(C 0.33, Mn 0.69, Ni 1.30, and Cr 0.73 per cent.) 
from @max. (and what applies to this steel will 
probably apply to other hypoeutectoid steels of 
different composition), iron atoms at various 
points (transformation foci)* on the boundaries 
of the F crystals commence (Ar,’) to rearrange 
themselves upon a body-centred cubic lattice. 
The rate of formation of these foci per unit area 
of boundary varies with the degree of under- 
cooling which, itself, is intimately related to the 
cooling time. This is so because these foci are 
subject to the laws which govern spontaneous 
crystallisation in undercooled liquids. When the 
degree of undercooling is small, transformation 
will start at relatively few points per unit time. 
As the rate of cooling is increased, the number 
of foci formed per unit will be definitely raised ; 
if, however, the rate of cooling be sufficiently 
increased, the rate of formation of foci will be 
considerably reduced, if formation is not entirely 
prevented. 

It will facilitate understanding 
concentrated on the behaviour of 
of F during 


be 


if attention is 
a single grain 
its cooling from @max. (see Fig. 1). 
What can be said of one grain can be said of the 
majority of grains in its vicinity. At Ar, 
rearrangement of iron atoms may be imagined 
as proceeding inwards from the boundary of the 
grain uniformly in all directions from a number 
of foci, since, apart from the fact that the 
position of the lattice planest relative to the 
erystal boundary may cause slight local varia- 
tions in the directions and rates of re-arrange- 
ment of atoms, conditions will be practically the 
same on all sides of the foci. Individual foci 
may be considered, then, the centres of hemi- 
spheres (see Fig. 1) of which the expanding sur- 
are interfaces between B and F. These 
interfaces will referred to hereafter as “ B 
interfaces.’’ If the degree of undercooling is 
low, the number of transformation foci which 
form per unit time between Ar,’ and Ar,’ will be 
relatively small. 

If it is assumed (1) that the solubility of 
carbon in B is so low that it may be neglected, 
{2) that the carbon rejected by B is adsorbed on 
the interface, and (3) that, while the hemispheri- 
cal surfaces are expanding, no diffusion of carbon 
in F occurs, then one can imagine all the carbon 
atoms ejected from B collecting on the F side of 
the B interface. Given these conditions, the 
average concentration of carbon at the interface 
would, within certain rather narrow limits (i.e., 
hefore the atoms of carbon piled up in layers 
more than one atom thick), double itself each 


Taces 


be 


* Foci are in process of formation during the whole time the 
steel is cooling from to Ar;’. 


+ The position of the lattice planes in F is quite important 


in its effect upon the formation of the B interface particularly 
while the interlace is growing, as was shown by Carpenter and 
At later stages of 
determining 


Robertson in their 1931 Paper (p. 355) 
<rowth the lattice planes are less erected 
mode_of formation of the interface. 


in the 


time the radius of the expanding hemispherical 
surface was doubled. The stage would soon be 
reached where F became supersaturated with 
carbon. At this point carbon would form with 
consequent cessation of the expansion of the 
interface. The formation of carbide (a) would, 
of course, permit the formation of a small 
amount of B (b) in its vicinity, but, without 
diffusion of carbon, these two reactions (a) and 
(b) would cease. 

Diffusion of carbon from the B interface into 
F will both lower the concentration of carbon 


Unchanged F 


/ 
& faterfaces 


‘iransformation 
Focus 


Continucu 
Sinterface, 
contracting 


Concertretion pugnest 
&t points of Last merging 


1.—DiacramMatic REPRESENTATION 
ForMATION OF PEARLITE. 


Vic. OF 


in F at the interface and allow the formation of 
a concentration gradient of carbon in F. The 
greater the rate of diffusion, the Jess at any 
time will be the concentration of carbon in F at 
the interface, and the iower the concentration 
gradient. 


Formation of Pearlite. 

As the hemispherical surfaces extend inwards 
from the boundary, a stage will be reached where 
the surfaces merge (see Fig. 1b). Thence- 
forward, the interface between F and B, now 
continuous, will tend to contract, as is shown 
diagrammatically in Figs. le. The in- 
terface will become geometrically similar to the 
original boundary of the unchanged grain of F. 
Despite what has been suggested, the possibility 
must not be overlooked that transformation of 
Ik to B may proceed more rapidly in certain 
crystallographic directions than in others. If 
this be true, the B interface will, as it contracts, 
(differ increasingly in geometrical form from the 
original boundary of the unchanged grain of F. 

Where the expanding spherical surfaces last 
merge to form the continuous contracting B in- 


Fig. REPRESENTATION 


APPEARANCE OF ContTRACTING B. 


OF 


terface, the concentration of carbon in F will 
he highest. Such regions will be connected by 
planes of high-carbon concentration. The con- 
centration of carbon at the mid-points of the 
traces of the planes on the interface and of the 


planes themselves will be a minimum. 
The interface, then, may be imagined as 
broken up into many more or less uniform 
areas, polygonal in plan (Fig. At 


t In the preparatioa of Fig. 2. the assumptions were made 
(1) that foci started to form at three successive times during 
cooling from Arz’ and (2) that the rate of increase of the radius 
of the spherical interlace was the same in all cases. 
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the corners of the polygons the carbon con- 
tent will be a maximum, at their centres a mini- 
mum. Along the edges of the polygons the car- 
hon content will vary from a maximum at one 
end to a minimum at the centre, and will return 
to a maximum at the opposite end of the edge. 
In Fig. 2 is shown in plan what is thought likely 
to be the appearance of the contracting B inter- 
face as viewed from the interior of the grain 
shortly atter the merging of the hemispherical 
surfaces. The polygonal areas are segments of 
spheres bounded on all sides by lines which are 
the traces of the planes of contact between the 
expanding hemispheres. An observer, seated at 
the centre of the grain, might imagine himself 
looking on foam whatever the direction of his 


gaze. The foam-like structure would tend to 
disappear as the B_ interface contracted. 


Although diffusion of carbon continues as the 
interface contracts, the concentration of carbon 
at relatively regular intervals will probably 
endure until the carbon atoms at the more 
saturated regions of the interface commence to 


unite with iron atoms to form carbide (see 
Fig. 1d). 
Uniform distribution of the transformation 


foci on the original grain boundary will result 
in an orderly succession of regions of high-carbon 
concentration at the B interface. Such a sue- 
cession will define in part the manner in which 
the molecules of carbide are finally marshalled. 
It will determine that the crystallisation of car- 
hide shall commence at points more or less 
uniformly distant one from another. Almost 
equally important will be the distribution of 
carbon in F. Statistically, it may be considered 
that the atoms of carbon in F form a lattice of 
their own, so that, when the crystals of carbide 
develop at the regions of high-carbon concentra- 
tion at the B interface, they will grow more 
rapidly in those directions within F where the 
concentration of carbon on its lattice is highest. 
The carbide will thus develop in the form of 
plates roughly parallel to one another and to 
certain of the crystallographic planes within the 
grain in which they form (see Fig. 1d). Concur- 
rently, of course, rearrangement of iron atoms 
will occur, and the typical structure, lamellar 
pearlite, will result. 

The distance between the lamelle of carbide 
(Av) will be roughly determined by the number 
of transformation foci which form per umit area 
of original boundary of the grain. If, as has 
been assumed, the number of such foci in under- 
cooled steel is subject to the laws which govern 
spontaneous crystallisation undercooled 
liquids, it is to be expected that. the number of 
foci per unit area of boundary will first rise and 
then fall as the degree of undercooling increases. 
With slow rates of cooling (slight undercooling) 
the number of foci will be relatively small, and 

» will then be relatively large. As the rate of 
cooling and as undercooling increase, the number 
of foci will rise, the number of regions of high- 
carbon concentration per unit area of the con- 
tinuous contracting interface will also rise, and 
the value of Ao will fall. 

The conditions requisite for the formation of 
lamellar pearlite are, therefore :—(1) A degree 
of undercooling that will cause foci to form at 
points on the original boundaries of the F 
erystals from about 1250u to ahout 500u%, and 
possibly slightly less, apart; (2) a time of cooling 
from Ar,’ to Ar,’ that will allow the expanding 
hemispherical surfaces, which enclose those por- 
tions of the original crystals that have changed 
fron F to B, to merge and form continuous 
contracting interfaces (see Fig. 1b); and (3) a 
rate of diffusion at Ar,’—whatever its tempera- 
ture—that will allow carbon atoms to move 
through F to the regions most remote from the 
original boundaries of the grains, there to raise 
the concentration of carbon to the point where 
carbide will form. It is not improbable, also, 
that a high linear crystallisation velocity is 
requisite for the formation of well-developed 


(Concluded on page 328.) 
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Sulphur in the Cupola. 


On the strength of the researches he made on 
the distribution of the sulphur in the combus- 
tion of coal and coke, and on the reactions tak- 
ing place in the desulphurisation of iron between 
CaO and FeS on the one hand and CaS and 
FeO on the other, Lw. Tririow, in the Novem- 
ber 10 issue of ‘‘ Die Giesserei,’’ describes the 
behaviour of the sulphur in the cupola. In coke 
the sulphur is present in two different forms, 
sulphide sulphur and organic or elementary 
suphur. The sulphide sulphur consists of Fes, 
CaS, and in the case of a dolomitic coke ash, 
of 

In the combustion of coke the organic sulphur 
and the FeS are oxidised to volatile SO,, which 
at temperatures below 1,000 deg. C. is partly 
taken up by the lime of the coke ash and the 
limestone of the charge with the formation of 
CaS and CaSO,, according to the equation 
4CaO + 480, = 3CaSO, + Cas. From 850 deg. 
C., however, the sulphate and the sulphide of 
calcium begin to decompose, the reaction taking 
place in the reverse direction. Strongly reduc- 
ing agents, such as incandescent carbon deprive 
the sulphur dioxide of the oxygen with the for- 
mation of elementary sulphur. 


Influence of Temperature. 

At temperatures below 1,000 deg. C. the Cas 
of the coke is for the most part oxidised to 
CaSO,, partly by the oxygen of the air and 
partly by the sulphur dioxide. At temperatures 
above 1,000 deg. C. the latter oxidises the Cas 
to elementary sulphur with the formation of 
lime. The calcium sulphate resulting from the 
oxidation of the sulphide is, according to cir- 
cumstances, reduced to sulphite or sulphide or, 
in a neutral or oxidising atmosphere and at high 
temperatures (above 1,300 deg. C.), entirely dis- 
sociated, according to the equation 2CaS0O, 
2CaO + 280, + O,. Unlike the sulphate, the 
calcium sulphide is very stable at high tempera- 
tures when the atmosphere is neutral or oxidis- 
ing. 

The MgS ot the coke, if present, is almost com- 
pletely volatilised as SO,, since by far the 
greatest part is oxidised to magnesium sulphate, 
which is dissociated at high temperatures. The 
remainder is directly roasted. In a neutral or 
oxidising atmosphere and in the presence of 
lime, the magnesium sulphide is converted into 
magnesia with the formation of calcium sulphide. 


Solid Iron Reactions. 

Solid iron can pick up sulphur forming FeS, 
if it came in contact with sulphur vapour or, in 
a strongly reducing atmosphere, with sulphur 
dioxide and hydrogen sulphide _ respectively. 
Liquid iron can be sulphurised in the following 
ways:—(1) If it came in contact with FeS, 
which is soluble in molten iron in any propor- 
tion; (2) if it came in contact with elementary 
sulphur, that is, organic sulphur of the coke or 
sulphur vapour; and (3) if in the oxidised state 
or covered by a slag rich in ferrous oxide, it 
came in contact with calcium sulphide on com 
dition that the ferrous oxide is “‘ free,’’ that is, 
not combined with an equivalent amount of 
lime. In this case the following reaction takes 
place: —CaS + 2FeO = CaO-FeO + FeS. On the 
other hand, if free lime be present, the sulphur 
passes from the iron into the slag, according to 
the equation:—FeS + 2CaO = CaO-FeO + CaS. 
The compound Ca0-FeO is stable at high tem- 
peratures. 

In the preheating zone of the cupola, which 
extends from the charge door downward to the 
isotherm of 1,250 deg. C., there is little chance 
for the solid iron to pick up sulphur. The sul- 
phur of the coke is innocuous, and it is only on 
the surface of the pieces of iron that a negli- 
gible formation of FeS can take place, if the 
ascending gases contain sulphur vapour. 


Neutral Atmosphere and Sulphur Pick-up. 
In the following melting zone, which extends 
from the isotherm of 1,250 to that of 1,450 deg. 
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C., the solid pieces of iron assume a pasty state, 
and finally exude liquid drops which trickle 
downward through the incandescent coke pieces. 
Since the atmosphere is nearly neutral, an appre- 
ciable sulphur pick-up from the sulphur dioxide 
of the gases cannot take place, but from the 
reduced sulphur (from CaS, for instance), which, 
however, is present only in traces. The organic 
sulphur and the FeS of the coke are absorbed 
by the iron, whereas the CaS and MgS are not 
detrimental, the surface of the iron 
drops is not yet oxidised. 

The blast or oxidation zone, which comes next, 
extends from the isotherm of 1,450 deg. C. down- 
ward to the surface of the slag laver. Above 


because 


the latter, in the centre of the furnace, there 
is, however, a conically-shaped dead space into 
which the blast does not penetrate. In the 


oxidation zone the iron cannot absorb sulphur 
from the gases, which are rich in oxygen. There 
is, however, ample chance for the iron to form 
FeO on its surface, which, in the case that the 
iron drop falls upon a coke piece, converts the 
CaS of the coke into FeS, which is soluble in 
molten iron. This reaction can, however, only 
take place on the surface of a piece of coke, 
for as soon as the iron drop penetrates into the 
coke, the FeO is reduced by the incandescent 
carbon to metallic iron, which is innocuous to- 
wards the action of both CaS and MgS. Due to 
the strongly oxidising atmosphere, on the other 
hand, the CaS on the surface of the coke pieces 
will be oxidised to SO, long before it can react 
with the oxidised iron. The same is the case 
with the organic sulphur, and the FeS of the 
coke, which otherwise would be absorbed by the 
iron. In the highly-heated oxidation zone, SO, 
has no effect upon molten iron. 


Ferrous Oxide-Rich Slag. 

The slag promotes the sulphur pick-up of the 
iron only when it is rich in ferrous oxide and 
deficient in lime, which is the case with an in- 
sufficient amount of coke and limestone and a 
deep-melting zone. Such a slag converts the 
CaS of the bed coke into FeS, which for the 
most part passes into the iron bath beneath. 
Further, a slag rich in FeO does not exert any 
desulphurising action upon the iron drops pass- 
ing through it, but oxidises them according to 
the equation:—Fe,C + FeO 1 Fe + CO. 

In the hearth of the cupola the iron bath 
absorbs the organic sulphur and the FeS of 
the bed coke. But the amount of sulphur 
absorbed is remarkable only in the first heats 
and gradually decreases with the subsequent 
heats. The CaS and MgS of the bed coke are 
innocuous. In the case of a slag containing 
a sufficient amount of free lime being present, a 
far-reaching desulphurisation of the iron hath 
takes place. 


Nitrogen Treatment of Chromium-Steel Castings.— 
In the cast condition, says Mr. Russell Franks in the 
“Tron Age,”’ steels containing relatively high per 
centages of chromium have structures consisting of 
large crystals. sometimes arranged in columnar form, 
but in many instances in arrangement less regular. 
Castings having such large grains frequently show 
porosity under hydraulic testing. Frequently these 
large grains give difficulty on hot working, and even 
though the operation may be successful, their effect 
may persist in the finished forging. After consider- 


able search for an agent which in small amount 
would refine the grain of these steels, nitrogen 


proved to be the most desirable from several points 
of view. Approximately one part of nitrogen to 
100 parts of chromium is sufficient for this pur- 
pose. When present to this extent the nitrogen is 
uniformly alloyed in the steel as a nitride. and solid 
metal is readily obtainable. If an attempt be made 
to introduce much more nitrogen into high-chromium 
steels, the nitrides tend to decompose and the metal 
is likely to contain blowholes. The nitrogen can be 
conveniently added in the form of high-nitrogen 
ferro-chromium having the desired ratio of chromium 
tc nitrogen. If ferro-chromium of this kind is used. 
sound steel can be secured by electric-furnace manu- 
facture according to the usual processes. 
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Patent Specifications Accepted. 


The following list of Patent Specifications 
accepted has been taken from the ‘* Illustrated 
Official Journal (Patents).’’ Printed copies of the 
full Specifications are obtainable from the Patent 
Office, 25, Southampton Buildings, London, W.C.2, 
price 18s. each. The last numbers given are those 
under which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


13.770. Rosinson, Limirep, T. W., and Pacett, 
W. V. Method of, and means for, casting rain- 
water pipes and other symmetrical metal articles. 
398,956. 

35,016. Monp Nicket Company, Limirep. Pro- 
cesses for annealing steels and alloys. 399,049. 

6.765. DorNiER METALLBAUTEN GeEs.. and DOoRNIER, 
C. Process for the manufacture of metallic 
screw propellers. 399.102. 


14,014. Moore, E. H. Method of casting mag- 
nesium or magnesium alloys. 399.124. 


170. Batttor, A. Plate conveyor for foundry 
moulds and other industrial purposes. 399,683. 

5,226. Ponax, J. Machine for casting metals. 
399,709. 

10,588. MASCHINENFABRIK Meer Akt.-Ges.  Ingot 
mould for the production of steel ingots. 
399,562. 

13.205. Moore, E. H. Manufacture of aluminium 
alloys. 400,121. 

9,659. Bocuiccuio, C. Production of steel. 
399,796. 


Applications to Register Trade Marks. 


The following list of applications to register trade 
marks is extracted from the ‘Trade Marks Journal” :— 


metals. Terrell’s Iron & Steel Company, Limited, 


Kennan’s House, Crown Court, Cheapside, London. 
E.C.2. 


Prestex.’’—Articles of cast brass, Peglers. 
Limited, Belmont Works. St. Catherine’s Road. 
Doncaster. 


Monet Merat.’’—Unwrought and partly-wrought 
nickel alloys, and wire made of nickel alloys. Henry 
Wiggin & Company, Limited, Thames House, Mill- 
bank, London, S.W.1. 


Formation of Pearlite. 
(Concluded from page 327.) 


carbide plates. Once the B interface is con- 
tinuous (see Fig. le), those portions of the grain 
lving between the interface and the original 
houndary will consist of B. The thickness of 
the envelope, which forms before the precipita- 
tion of carbide at the B interface prevents its 
further contraction, will. be determined by the 
time of cooling from Ar,’ to Ar,’. 

With higher rates of cooling and degrees of 
undercooling than have been considered, the 
number of foci which form per unit area of the 
grain boundary, being greater, will cause the 
contracting interface to become continuous while 
the envelope of B_ is. still relatively thin. 
Further, under these conditions, the regions of 
high-carbon concentration at the interface will 
he more closely distributed. Thus, to raise the 
rate of cooling and degree of undercooling is to 
render more uniform the concentration of carbon 
in F at the interface. The regions of high- 
carbon concentration at the corners of the 
polygons will not differ so markedly in carbon 
content from the centres of the polygons as 
when the latter are large enough to produce well- 
developed carbide plates. Hence, when carbide 
forms, it will do so at a relatively-large number 
of points on the supersaturated interface, and 
the plates will be so closely packed as to be 
almost beyond resolution by the microscope. 
Again, the possible effect of the linear erystallisa- 
tion velocity of the carbide must not be over- 
looked. The plates will, of course, continue to 
develop until all the unchanged F is transformed 
into a conglomerate of carbide and B*. 


* The change in solubility of carbon in B with temperature. 
‘ither above or below Ar)’. has not been considered above. 
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Electric-Melting Furnace 
Developments. 


INCREASING CAPACITY. 


In their General Report on ‘“ Electrical 
Heating,’’ prepared for the World Power Con- 
terence, Messrs. L. and M. TigerscHéLp 
point out that regarding electric furnaces, the 
tendency is to increase steadily the size of the 
furnace units. In Sweden, for instance, they 
employ furnaces of up to 25 tons charging 
capacity, while in Germany units of 30 tons, and 
in the United States units of as much as 80 
tons charging capacity are in operation. In 
spite of this increase in the size of the furnaces 
the shallow bath has been maintained, because 
of its advantages in regard to obtaining a 
greater reaction surface for the slag. In 
sweden, as well as in the other European 
countries and in America, several voltages are 
generally employed; often as many as four. The 
highest tension is then between 200 to 250 volts. 
A simple manner for regulating an are furnace 
with only two voltages is to employ a trans- 
former having its primary side adapted for 
switching from star to mesh coupling. The 
transformer is then built to have its lower 
tension suited to the refining period, whereby 
a 73 per cent. higher voltage is available for 
the smelting period. 

Nakamura in a Paper furnished data regard- 
ing the energy consumption in basic smelting, 
namely 410 to 500 kw.-hrs. per ton in a furnace 
of 3,240 k.v.a. and 7,000 to 14,000 kgs. charge. 
These figures seem extremely good, especially 
when it is considered that they apply to a basic 
process. From the Paper it may be inferred that 
these results have been reached by using a deeper 
bath as well as by a special manner of charging, 
which is of particular interest. Nakamura first 
adds that part of the scrap which necessarily 
must be refined in respect to phosphorus, where- 
upon the melting of this is done under oxidising 
conditions. The phosphoric slag is then 
extracted and the rest of the charge, consist- 
ing of better-quality scrap, is added and melted 
down simultaneously with the formation of new 
reducing slag and desulphurising. According to 
the author it is possible by this method, while 
using scrap averaging 0.040 per cent. phosphorus 
and sulphur, to obtain a product which analyses 
0.025 per cent. phosphorus and 0.020 per cent. 
sulphur. 

“ Eddy-Current ” Furnaces. 

Another type of electro-metallurgical furnace, 
which nowadays is likely to become a serious 
competitor of the arc furnace, is the high-fre- 
quency furnace which was more closely treated 
hy Harbord and by Wolodgyn. The expression 
high-frequency furnaces appears nowadays 
as less appropriate in view of the definite ten- 
dency towards lower frequencies. The Reporters 
therefore take the opportunity in this connection 
of introducing a name for this kind of furnace 
which was coined in Sweden, namely eddy- 
current furnaces. This expression does no doubt 
better characterise the properties of the furnace, 
since the functioning of this latter is not neces- 
sarily to be considered as bound to only high 
frequencies. 

It is rather interesting that this type of 
furnace underwent during a period of a few 
years, development from a small furnace for 
laboratory use to full-size commercial units. 
It may already now be said that scarcely any 
practical difficulties need be encountered in 
building such furnaces for charges up to 20 tons. 
Harbord gives a very detailed account of the 
modern development of the high-frequency fur- 
nace, demonstrating the evolution from small 
units having arc-gaps to furnaces of several 
tons charging capacity. The author also. gave 
some data from actual operation concerning the 
power consumption per ton of charge. The 
data showed an energy consumption of 651 to 
800 kw.-hrs. for bringing the charge to a molten 
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state. These figures appear rather high, since, 
according to the experience of Swedish steel 
works, they ought to be able to be kept around 
580 to 600 kw.-hrs., and the total consumption of 
energy as measured on the input side and until 
tapping, about 630 to 650 kw.-hrs. The figures 
in question are, however, for furnaces of more 
than 2 tons charge. 


The Stobie Furnace. 


The author also mentions the Stobie furnace, 
the construction of which is an attempt at re- 
ducing the losses in the furnace coil with a 
consequent improvement of the furnace efficiency. 
The Reporters are, however, in doubt concern- 
ing this attempt at reducing the furnace losses 
being the proper solution. It is achieved by 
special construction using a particular form of 
laminated iron core, to force the field of leakage 
through the bottom of the crucible. It may, 
however, be questioned if the advantage which in 
this way is obtained will, in reality, counter- 
balance other drawbacks connected with the em- 
ployment of this system. For one thing, it will 
in this way be necessary to build the furnace- 
coil considerably deeper than would otherwise be 
the case. This increase of the coil will also 
cause greater losses from it. It is furthermore 
to be doubted if an increased development of 
energy in the bottom of the crucible is really of 
any advantage. As soon as the charge begins 
to melt, the molten material will, of course, sink 
to the bottom of the crucible and the energy de- 
veloped there is fully capable of keeping it in 
the liquid state. It would therefore no doubt be 
of greater advantage if steps could be taken for 
an increase of the development of energy in the 
upper part of the charge. This is possible 
theoretically, but great practical difficulties are 
likely to stand in the way of its realisation. 


Refining Furnaces. 


Contrary to the present usage, the possibility 
of using the high-frequency furnace purely for 
melting purposes followed by an are furnace of 
Héroult or similar type for refining, may be 
conceived. By this would be achieved a saving 
in time, lowered energy consumption, lowered 
electrode consumption, and reduced losses from 
burning. It would also in this way be possible, 
by a combination of several high-frequency fur- 
naces, to obtain large charges with a consequent 
uniformity in the composition of the product. 
It may perhaps be objected to this suggestion 
that it would only be possible of realisation in 
very large steel works, but the fact remains that 
an are furnace for molten charging would not 
only be comparatively inexpensive but also be 
able to operate without disturbing fluctuations 
of the load. Another possibility for future de- 
velopments would be along the lines of a duplex 
process, consisting in the melting being per- 
formed in a high-frequency furnace and the 
refining in an eddy-current furnace. 


A*New Temperature” Chart. 


Sir Robert Hadfield, Bt., F.R.S., and the 
Research Department of Hadfields, Limited, 
Sheffield, have prepared and published a_ wall 
chart about 20 in. long and & in. wide, which 
details in tabular form at both sides of the 
conventional representation of a thermometer 
the melting and boiling points of the metals and 
manv refractories, together with a number of 
natural industrial temperatures, all set out in 
degrees Centigrade. Very intelligent use has 
heen made of colour printing to differentiate 
between the various classifications included. 
We would suggest that purchasers—it costs only 
a shilling—should apply a coat of varnish before 
hanging up. The utility of such charts is 
unquestioned, as we encounter them in most 
works, offices and laboratories. This particular 
chart is the most useful and comprehensive so 
far made available to the public. 
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Hooks for Overhead Cranes. 


LAMINATED DESIGN. 


The load hooks of cranes exposed to heat and 
considerable changes in temperature in open 
bays, frequently break without warning through 
the formation of fine cracks that are outwardly 
invisible. For reasons of safety, Messrs. Demag, 
of Duisburg, have for some years now been making 
the hooks out of a number of lamellze especi- 
ally for the transport of molten metal. If a 
lamella of these hooks were to break, the sup- 
porting capacity of the hook is still adequate, 
and the lamella can be replaced almost immedi- 
ately. 

The use of these laminated hooks is not, how- 
ever, confined to the suspension gears of hot- 
metal cranes. The hook of any other bottom 
block for higher carrying capacities can likewise 
be made up of lamelle and so offers a like 
security against breakage and a crashing down 


Fic. 1.—Demac LAMINATED 
Hook. 


of the load. The hook, by dispensing with a 
threaded shank, is fastened to the slewing ring 
with a cross-holt that is mounted in the usual 
way in ball bearings on the cross-piece of the 
hottom block, capable of being slewed. This 
offers the further advantage of avoiding the 
thread which had easily led hitherto to the 
formation of cracks in hooks. It is also worthy 
of notice that the axis of the cross-piece of the 
hottom block is turned 90 deg. to the direction of 
the pulley axis. Contrary to the bottom blocks 
otherwise customary, a universal joint is inserted 
in the load-suspension gear which allows it to 
vield in any direction when pulling at an angle. 

In order to ensure the load being evenly dis- 
tributed over all the lamelle, well-fitting brasses 
are let in to the mouth of the hook. The 
lamelle themselves are made of a very tough 
special steel. A hook of this type not only 
ensures greater safety for the workmen, but also 
prevents damage to material being transported. 


Statistical Report of American tron and Steel 
Institute.—The American Iron and Steel Institute 
has issued its Annual Statistical Report for 1932, 
which contains the usual array of statistical material 
compiled from official reports and other reliable 
sources. The new features introduced last year have 
been continued and certain new data have been 
added, such as the production of electrically-welded 
pipe and tubes, and the tonnage of products re-rolled 
from old rail steel. The Report is published at the 
Institute’s headquarters, 350, Fifth Avenue, New 
York. 
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Hardness of Chill Rolls. 


As Dr. Ing. Scharffenberg states the 
August 18 issue of ‘* Die Giesserei,”’ the harden- 
ing depth as well as the degree of hardness are 
not constant over the entire length of the body 
of a chill roll. Ordinarily, at the bottom end 
(relative to the casting position), the hardness 
is by 5 to 10 Brinell numbers higher than at the 
top end. This is due to the higher ferrostatic 
pressure under which the metal at the bottom 
solidifies. In many cases the radial shrinkage 
of the upper end is not uniform, resulting in an 
oval circumference. The deviation from the 
circular form may amount to 2 mm. and more. 
The greatest hardening depth and the highest 
degree of hardness are always found in the 
ininor axis of the ellipse. With a roll of 914 mm. 
dia. and 2,200 mm. in length the difference in 
hardening depth was 20 mm., and in hardnes- 
10 Brinell numbers. The higher chill is due to 
the chimney action of the air gap between roll 
hody and mould. An explanation of the ova! 
shrinkage cannot be given. The results of other 
workers who found a low total carbon content 
to be the cause of this phenomenon could not be 
verified. 


in 


The degree of hardness is principally dependent 
on the chemical composition. Carbon, man- 
ganese, sulphur, and to a lesser degree plhios- 
phorus, tend to increase the hardness of the 
chilled surface layer. A simple relationship, 
however, between the content of these elements 
and the degree of hardness obtained does not 
exist. The action of carbon is due to the forma- 
tion of the hard iron carbide. The distribution 
of carbon is not uniform, in the chilled zone 
the content is higher by about 0.15 per cent. 
than in the centre of the roll. The same differ- 
ence is found between the top and bottom neck 
of the roll, the former being richer in carbon. 
Manganese favours the carbide formation and 
enters the mixed crystals as a hardening element. 
With polishing rolls, which have to take a high 
surface finish, the sulphur content is sometimes 
raised to 0.2 per cent. by adding pyrites to the 
molten iron in the spout of the cupola. The 
disadvantage of a high sulphur content is the 
lower strength and the possibility of loca! 
segregations which form grey spots in the white 
zone. The carbon content remaining constant, 
every 0.08 per cent. of phosphorus increase the 
hardness by 20 Brinell points. Phosphorus, 
however, is subjected to heavy segregations, 
especially in the form of the ternary eutectic duc 
to the low density of this constituent. Further, 
due to the low melting point, the eutectic is 


pressed out in the form of small drops during 


solidification. Such drops showed a phosphorus 
content of 3.4 per cent. Due to the small 
amount in which silicon is present in chill rolls, 
its effect upon the hardness could not be decided. 

The structure of the white zone consists of 
cementite, ledeburite, segregation cementite, 
and mixed crystals. Phosphide eutectic, man- 
yanese and iron sulphide are less frequently 
found. The hardness of the white zone is de- 
pendent on the grain size and not on the amount 
of cementite present. The smaller the grain the 
harder is the white zone. The smallest grain 
is always found with rolls cast from the cupola, 
which are richer in carbon than rolls cast from 
the reverheratory furnace. The hardening effect 
of carbon, as well as that of phosphorus, is there- 
fore, due to their grain refining action. The 
relationship between grain size and_ hardness 
only applies to unalloyed irons. Chromium 


molybdenum rolls show a markedly larger grain 
than ordinary chill rolls of the same hardness. 
The effect of chromium and molybdenum con- 
sists, therefore, in hardening the mixed crystals. 
These mixed crystals, however, are sometimes 
liable to decompose, with a consequent fall in 


hardness. 
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Heat-Resisting Cast Iron in 
Aluminium Die-Casting Foundries. 


The development of heat-resisting alloy cast 
‘rons has made available a range of materials 
whose properties promise considerable usefulness 
in applications where resistance to moderate 
temperatures, with freedom from growth, 
required. Various compositions are being em- 
ployed, but one of the best known of the alloys 
is Nicrosilal,’"* the austenitic nickel-silicon 
cast iron developed by the British Cast Iron 
Research Association. This a cast iron con- 
taining about 18 per cent. of nickel, the heat- 
resisting properties of which have been improved 
bv the inclusion of a small percentage of 
chromium and a high proportion, amounting te 
as much as 6 per cent., of silicon. 

Nicrosilal has proved eminently successful, for 
instance, for the dies used in the manufacture 
of aluminium die castings, and its value for this 
purpose is borne out by the experience of a 
user, whe reports :—* The comparative life of 
these die bodies as against ordinary cast iron 1s 
most marked. Our experience has been that the 


is 


is 


life of the ordinary cast iron is very disappoint- 
ing, and dies so made begin to show signs of 
distress and to depart from their original form 
after having produced only a few hundred cast- 
On the other hand, one of the Nicrosilal 


ings. 


Fic. 


1.—MELTING Pots IN NICROSILAL 
Heat-Reststinc Cast Lron. 


rac. 2—A Pair 
ALUMINIUM D1k-CASTINGS. 


OF NiCROSILAL DIES FOR 


dies we have in use has produced castings run- 
ning into thousands, and on the last periodical 
check taken by our Inspection Department, no 
change of shape could be detected anywhere 
much in excess of 0.0005 in. From the experi- 
ence that we have had of the use of this material 
the extra first cost is more than justified.” 

S. Russell & Sons, Limited, of Leicester, have 
made a speciality of supplving castings to meet 
this demand and have manufactured many of 
these dies weighing from 14 lbs. to 80 Ibs. a 


pair, all of which are giving satisfaction. A 
typical pair of small-sized dies is illustrated. 
Nickel-chromium heat-resisting cast iron has 


also been very successfully used for aluminium 
melting and maintaining pots, an iron of low-alloy 
content being used in this case. 

It should be pointed out that S. Russell & 
Sons, Limited, are specialists in all classes of 
alloy cast iron and the applications mentioned 
above concern only one aspect of their activities 
in this particular field.—‘* The Nickel Bulletin.”’ 


* British Patent No. 378508. 
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Prices and Wages in the Iron and 
Steel Industries. 


RESULTS OF RECENT ASCERTAINMENTS. 


The following table, extracted from the ‘‘ Ministry 
of Labour Gazette,’’ shows the results of recent ascer- 
tainments of selling prices of pig-iron and of manu- 
factured iron upon which are based changes in the 
rates of wages of certain classes of iron and steel 
and other workers in particular districts :-— 


Average Ine. (+) or 
— selling Dec. (—) of last 
covered by price audit on 
district. last per 
audit. according previous | A year 
to last audit ago 
audit. 
Cleveland July-se pt 7} + O 113 3 
Cumberland 
(Hematite mixed }July-Aug 61 |— 1 23 1 
numbers) J 
Nottinghamshire July-Sept 53°67 0 63 1 
North = Stafford- 
shire... duly-Sept. 52 47 0 1) + 
Northamptonshire) July-Sept 47 + 010 0 6 
West of Scotland Julv-Sept. 63°51 7 
Manufactured Tron : 
West of Scotland) 
(Rounds, flats, | | 
squares, angles, | }July-Aug 192 9} — 6 3 -§ 


hoops, tees and 
rods) J 


In accordance with the provisions of the 
agreements under which wages are regulated. 
the ascertainment for West Cumberland and 
North Lancashire resulted in a reduction in 
the wages of the higher-paid blast-furnace 
men in that area. but a reduction warranted 
by the ascertainment for blast-furnacemen 
in North Staffordshire was not put into 
operation by the employers. 

In the case of blast-furnacemen in Cleve- 
land and Durham there was no increase i 
wages. which have been temporarily fixed at 
a level higher than that warranted by tli 
ascertained price: whilst in Nottinghamshire 
the employers agreed to continue the present 
rates of wages, which have, since 1925, been 
consistently above the level warranted by 
the price ascertainments. No change wis 
made in the wages of blast-furnacemen. iron 
stone miners and limestone quarrymen in 
Northamptonshire. on account of a recent 
igreement whereby a percentage of 133 on 


standard rates is to continue to be juid 
until the price of iron rises to 48s. 74d. 
per ton. 

For blast-furnacemen in the West of 
Scotland the reduction in price did not 
involve any reduction in wages, since the 
latter had already reached the minimum 


provided for in the agreement 

In the case of iron puddlers and millme: 
in the North of England and iron puddlevs 
and millmen and sheet millmen in the West 
of Scotland, the changes in the ascertained 
prices were insufficient to warrant a change 
in wages. 


South Wales Institute of Engineers. 


ELECTION OF OFFICERS FOR 1934. 


At a meeting of the South Wales Institute of 
Engineers held on November 14, Mr. D. Morgan 
Rees (President) in the chair, Mr. Martin Price 
(secretary) announced that the following had 
been elected by ballot to act as office bearers 
for the vear 1934 :— 

Vice-Presidents.—Mr. 
Llewellin Jacob; Dr. 
Major E. Ivor David. 

Members of Council.—Mr. Sidney B. Haslam; 
Mr. W. Angus Scott; Mr. Robert Gibb; Mr. 
W. D. Woolley; Mr. H. D. Madden; Mr. Trevor 
L. Mort; Mr. Ivor Williams, and Mr. Philip 
Thomas Jenkins. 


John Kane; Mr. F. 


S. Roy Illingworth, and 


AN ORDER FOR 2.000 tons of tram rails for the 
London Passenger Transport Board has been placed 
with the Skinningrove Tron Company, Limited. 
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Manufacturers of FOUNDRY, 
BASIC and HEMATITE 
qualities. Delivery from stock. 
Booklet giving analyses, etc., 

will be sent on request. 


LONG 


DORMAN LONG & CO. LTD., MIDDLESBROUGH 


RNACE 


ry \ OiL-FIRED 

‘ \ CHARACTERISTIC FEATURES: 

a : a io a 4 No crucibles or pit fires required; Compact with rapidity of service; 
oe Perfect control of atmospheric conditions in the furnace with tempere- 


tures ranging from 500°C. to 1600°C.; Low fuel consumption; 
Better metal and reduced metallic losses ; Metal under observation 
throughout; Reduced cost of upkeep; Cost of production reduced 
60%; Perfect control of alloys; Oil burning equipment capable of 
running for long periods without fear of breakdown. 
OIL CONSUMPTION: 4} gallons per bour of fuel oil. 
rOR TING GREY ON AND SEiii- 
STEEL: Sizes and prices on application. 
WILL SAVE UP TO £900 PER ANNUM. 
8END U8 YOUR ENQUIRIES — OUR TECHNIGAL 
STAFF 18 AT YOUR SERVIOE, 
Telegrams: SKLENAR, Westcent, London. 


«88. KINGSWAY -LONDON.WC.2. | 


2 COMPLETE CHARGES OF 
LBS. COPPER ALLOYS 
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This Week’s News in Brief. 


Trade Talk. 


Mr. pig-iron and steel mer- 
chant, etc., 45, Hope Street, Glasgow, has been 
appointed a Justice of the Peace for the county of 
the City of Glasgow. 

THE EMPLOYEES OF Messrs. Anderson Boyes & 
Company, Limited, Flemington Works, Motherwell, 
have contributed the sum of £215 19s. to infirmaries 
and other charitable institutions. 

Messrs. Sin ARRoL & Company, 
Liuirep, Glasgow, have secured the contract for the 
construction of a swing bridge over the Forth and 
Clyde Canal. The bridge will provide a 20-ft. road- 
way with two 5-ft. footways. It will be electrically 


operated. 
Messrs. Hartanp & Wotrr, have 
obtained orders for two powerful tugs for the 


South African Railways and Harbours Administra- 
tion, Cape Town. The propelling machinery will be 
triple-expansion engines of sufficient power to give 
1.400 indicated horse-power. 

THE JOINT SECRETARIES Of the Scottish Iron Trade 
Conciliation and Arbitration Board have received 
intimation that the result of the audit shows that 
the average net selling price during September and 
October was £9 15s. 5.97d. ‘There will be no change 
in the wages of the aman. 

Messrs. Freminc Bros. & Company, LIMITED, 
Glasgow, have received orders for the steelwork of 
two important bridges in Lancashire for the County 
Council and the L.M.S. Railway in connection with 
the Government road-widening schemes. One of the 
bridges will be built over the railway at East Dids- 
bury and the other over the canal at Chorley. 


Messrs. Pease & Partners, LIMITED, announce 
that in order to carry out urgently-needed repairs, 


the two blast furnaces in operation at their Normanby 
Tronworks are to be blown out towards the middle of 
December. It is hoped to complete the repairs in 
about eight weeks, and in the meantime the firm has 
accumulated sufficient reserves of hematite to meet 
its customers’ requirements from stock. 

IN CONNECTION with the electrification and moderni- 
sation of the Glasgow Subway Railway, which was 
formerly -operated by cable haulage, the following 
contracts have been placed :—Carriage bogies and 
underframes : Messrs. Hurst Nelson & Company, 
Limited, Flemington, Motherwell. Rails: Messrs. 
The Steel Company of Scotland, Limited, Glasgow. 
Sleepers : Messrs. Colvilles, Limited, Motherwell. 

NOTICE IS GIVEN of the redemption on June 1, 
1934, of the whole of the 5 per cent. first mortgage 
debenture stock of the Mond Nickel Company, 
Limited, then outstanding at the rate of £105 per 


cent., plus accrued interest. Messrs. Henry Wiggin 
& Company, Limited, a subsidiary of the Mond 


Nickel Company, give notice that on June 1 next 
they will redeem the whole of their 65 per cent. 
first mortgage debentures at the rate of £104 per 
cent., plus accrued interest. 

THe Founpry & ENGINEERING COMPANY 
Bromwicu), LimiTep, are, we understand, so busy 
both with their ordinary Acme-type stoves and 
furnaces and the vertical continuous plants, that 
they have found it necessary to duplicate their engi- 
neering shop. There are seven vertical continuous 
plants being built at the moment for well-known 


firms, including Messrs. Sterling Metals, Limited, 
Coventry; Austin Motors, Limited; Ruston ~& 
Hornsby, Limited, Lincoln; and R. A. Lister & 


Company, Limited, Dursley. 

Messrs. WituiaAM Simons & Company, LIMITED. 
Renfrew, launched, complete with all machinery on 
board and steam up ready for work, a steam-driven 
cutter suction dredger of their patent radial design, 
the special feature of which is that the hull is held 
stationary on three spuds while the disintegrating 
and suction mechanism is traversed to and fro across 
the desired width of cut. This type of dredger is 
specially suited to work in narrow channels, as it 
is entirely independent of outside moorings. he 
vessel has been built to the order of the Chinese 
Purchasing Commission under the direction of Sir 
J. H. Biles & Company; London. 

Giascow Corporation have 


appointed a new 
committee of twelve members to report on the 
offer by Messrs. William Baird & Company. Gart- 


sherrie, to supply 6,500.000 cub. ft. of gas daily for 
15 vears to the gas department. The committee 
were instructed to investigate the scheme and to 
submit a report to the Corporation. Messrs. Baird 
propose to reconstruct their blast-furnace plant at 


substantial reductions. 


Gartsherrie, Coatbridge, by installing a coke oven 
and to sell the gas as a by-product to Glasgow. 
The company are prepared to spend £500,000 on 


the scheme and to complete the work within two 
years if their offer is accepted by the Corporation. 
AN ANNOUNCEMENT FROM the Department of Over- 
seas Trade lists 22 countries granting special travel- 
ling concessions to encourage attendance by thei 
buyers at the 1934 British Industries Fair, opening 
on February 19. Railway administrations in all the 
22 countries have agreed to offer reductions ranging 
from 10 per cent. to 334 per cent. on return tickets 
to London and Birmingham in connection with the 
Fair. Shipping and air services are also offering 
United Kingdom railways are 
granting return tickets to London or Birmingham 
from certain Continental ports of embarkation to this 
country at a reduction of approximately 334 per cent. 


Company Meeting. 


Fairfield Shipbuilding & Engineering Company, 

Limited. 

The annual meeting of the Fairfield Shipbuilding 
& Engineering Company, Limited, was held at 
Govan, Glasgow, on Friday, November 24. Sm 
ALEXANDER M. KENNEDY (chairman and managing 
director), who presided, said that while there was 
distinct evidence in many directions that trade 
generally was improving, it was, perhaps, somewhat 
premature to say that a definite improvement had 
set in so far as merchant shipbuilding was con- 
cerned. At the same time it was gratifying to note 
that the number of inquiries was increasing “and that 
within the last month or two several orders had been 
placed. There were also inquiries for Admiralty 
work, and to establishments like Fairfield these were 
very considerable interest. The importance of 
Admiralty work could best be appreciated when it 
was considered that one cruiser of, say, 9,000 dis- 
placement tons was at least equal in value to twenty 
cargo vessels of about 8.000 tons deadweight, and 
that at least 85 per cent. of the cost was spent in 
wages. 


of 


Contracts Open. 


Chesham, December 18.—Pumping plant, etc., for 
the Urban District Council. Mr. F. L. Gordon, The 
Waterworks, Amersham, Bucks. 

India, December 14.—Locomotive parts, for the 
Indian Stores Department. The Department of Over- 
seas Trade. (Reference G.Y. 13,154.) 

Cairo, January 10.—Cast-iron spigot and socket 


pipes, for the Ministry of the Interior. The Depart- 

ment of Overseas Trade. (Reference G.Y. 13,151.) 
Bombay, December 13.—Carriage, wagon and loco- 

motive parts, for the Great Indian Peninsula Rail- 


way. The Department of Overseas Trade. (Refer- 
ence G.Y. 138,158.) 

Stevenage, December 15.—550 tons of cast-iron 
regular pipes and specials, 10 in. to 3 in. dia., for 
the Urban District Council. Mr. A. Primett, clerk. 
Council Offices, Stevenage, Herts. 

Buenos Aires, December 18.—Spare parts for 


dredgers, including centrifugal pump complete, also 
spare inner-pump casings, rotors, shafts, crane 
wheels, axle-boxes for locomotives and wagons; tyres 
for locomotives; two boilers for burning petroleum- 
large locomotive type No. 33-38. for the Argentine 
Ministry of Public Works. The Department of Over- 
seas Trade. (Reference G.Y. 18,148.) 


Company Reports. 


Stewarts and Lloyds of South Africa, Limited.— 
Half-yearly payment on first cumulative preference 
shares for half-year to December 31, 1933. 

Crittall Manufacturing Company, Limited. 
directors have decided to defer payment of the divi- 
dend on the 7 per cent. cumulative preference shares, 
due on December 1. 

Tube investments, Limited.—Revenue for year, 
brought in, £82,806; to reserve fund, 
£28,582: preference dividend, £43,496; dividend on 
the ordinary shares of 8 per cent., £120.548; divi- 
dend on the liaison ordinary shares, £30,000; carried 
forward, £84,465. 


DECEMBER 7, 


Personal. 


Mr. A. Lampert has been appointed chief engineer 
of the Armstrong-Saurer works at Scotswood, New- 
castle-upon-Tyne. He has been associated with the 
firm ever since the introduction of the first Saurer 
vehicle into England in 1921. 

Sir Larke, director of the National 
Federation of Iron and Steel Manufacturers, who is 
chairman of the Tariffs and Commercial Treaties 
Committee of the Federation of British Industries. 
is a member of a delegation from the F.B.1. which 
visited Holland at the end of last week to dis 
with representatives of Dutch industry ques- 
tions of mutual interest to the two countries. 

Mr. R. GREENWOOD (managing director) and Mr. 
J. H. Rivers (chief of Messrs. Craven 
Bros. (Manchester), Limited, have just left fm 
at the invitation of the U.S.S.R. Central 
Engineering Authority dealing with new _ proposi- 
tions in Moscow for the purpose of discussing new 


cuss 


designe 


Moscow 


business. Messrs. Craven Bros. having during the 
past two years completed very large contracts fo 
machine tools for the U.S.S.R.. and expect to do 
a considerable amount of business in the nea 


future. 


New Companies. 


Berry Hill Brickworks, Limited.—(apital £180,0v0. 


Subscriber: E. J. Burrows, 29, Lyndhurst Road. 
London, E.4. 

Olivet Engineering Company (1933), Limited, 
Gordon Works, Valley Road, Sheffield.—Capital 
£500. Directors: T. O. Holloway and A. O. 
Holloway. 


Economic Combustion, Limited, 3. 
ings, Westminster, S.W.1.—Capital 
shares. Permanent directors: G. O. 
G. W. Conduit. 

Beans Industries, Limited.—Capital £50,000. To 
take over the businesses of stampers. forgers, founders. 
general engineers and motor manufacturers carried 


Central Build- 
£1,500 in £1 
Thomas and 


on by Bean Cars, Limited, at Rolfe Street, Smeth- 
wick, and Hurst Lane. Tipton. 
e 
Obituary. 
Mr. ARCHIBALD PaTeRSON, secretary of Messrs. 


Harland & Wolff, Limited, Greenock Shipyard, died 
at his residence in Greenock on November 27. Mr. 
Paterson was a native of Greenock, and for many 
years was manager of the commercial department 
of Messrs. Caird & Company’s shipyard. When the 
establishment was taken over by Messrs. Harland 
& Wolff, Mr. Paterson was appointed secretary. He 
was taken ill whilst attending the funeral of an old 
shipyard associate the previous Saturday. 

Mr. A. O. Dick, commercial manager of the 
Frodingham and Appleby branches of the United 
Steel Companies, Limited, died suddenly on Novem- 


ber 23, at the early age of 40 years. Mr. Dick 
joined the Frodingham Iron & Steel Company, 
Limited, and the Appleby Iron Company, Limited, 
jointly in October, 1932. He served in the Middle- 
sex Regiment in Gallipoli, Egypt and Palestine 
during the war, and on the staff, and joined Steel, 
Peech & Tozer, Rotherham, in 1919. After being 
ten years with them, he went out to India as a 
director of the United Steel Companies (India), 


Limited, leaving there last year to join the Froding- 
ham and Appleby companies. 
REFERRING TO THE DEATH of 
director of the South African 
trial Corporation, Limited, 


Mr. C. F. Delfos, 
Iron & Steel Indus- 
which occurred in Pre- 


toria on October 23, at the age of 65, the ‘‘ South 
African Mining and Engineering Journal ’’ recalls 


that he was born in Amsterdam, and went to Pre- 
toria 40 years ago, where he started work as an 


engineer. About 25 years ago he began to plan 
the establishment of an iron and steel industry. as 
careful investigations had convinced him that in 


the immediate vicinity of Pretoria could be found 
all the raw materials for such an undertaking. It 
was then thought South Africa did not possess a 
suitable coke. With the help of friends, sufficient 
capital was raised to erect an experimental plant, 
which was known as the Pretoria Iron Mines, 
Limited. It manufactured 5,000 tons of pig-iron. 
In 1928 Mr. Delfos’s efforts to secure the necessary 
capital were at last successful, Parliament passing 
the Iron and Steel Act, whereby sufficient money 
was provided to start the industry. 
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MAXIMUM EFFICIENCY WITH MINIMUM MAINTENANCE 
~IS WHAT YOU REQUIRE- 


INSTALL 4iLGHMAN’S AND BE SATISFIED 


SAND BLAST ROOM PLANTS 


TUMBLING BARREL PLANTS 
CHAMBER PLANTS 


ROTARY TABLE PLANTS, 
ETC. 


PLACE YOUR PROBLEMS 
BEFORE US 


Photographs renroduced by courteny JA. Jordan & Sone, Led 4iLGHMAN’S 
Our EXPERIENCE PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 
28633 B.T.A. Is UNRIVALLED London Office - 17, Grosvenor Gardens, S.W.1. 


Supplied to specifications 
Covering a of 
utrements and emplo. 
by the leading Railway Cos 
Roll Makers and Engineering 

founders . 
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Raw Material Markets. 


There is generally a good demand for foundry iron 
at the moment, and stocks at works in the Midlands 
and ou the North-East Coast are rapidly moving into 
consumption, The current output is fully absorbed, 
and it is hoped that increased production will be 
entered upon in the New Year. The light-castings 
founders, particularly in the Midlands, are well off 
for work, but many of the heavy engineering works 
in the North are still comparatively idle. It is 
hoped that the work accruing from the shipbuilding 
orders recently placed on the Clyde will relieve the 
situation somewhat. 


Pig-Iron. 


MIDDLESBROUGH..-A temporary lull has set in 
in the Cleveland pig-iron market, due to the usual 
enud-of-the-year influences. | Most consumers have 
already covered their requirements for some time to 
come, The current output of iron is fully taken up. 
in spite of keen competition from the Midlands, and 
some of the works report that all the iron they have 
remaining in stock is already sold and only await- 
ing delivery instructions. The ironmasters adhere 
firmly to the minimum price list. The fixed home 
prices of No. 3 Cleveland G.M.b. foundry pig are 
&2s. 6d. per ton delivered Middlesbrough, 64s. 6d. 
delivered North-East Coast, 62s. 3d. delivered Fal- 
kirk and 65s. 3d. delivered Glasgow. The usual 
2s. 6d. per ton premium is charged for No. 1 quality 
and 1s. per ton discount is allowed on No. 4 foundry 
and No. 4 forge grades. 

Makers of East Coast hematite have been placed 
in a stronger position following the decision to stop 
two furnaces at the Normanby Ironworks for repairs. 
It was stated that a stoppage was unavoidable, and 
that the firm have ample stocks in hand. Con- 
sumers, however. are afraid of a price increase, and 
extensive forward contracts have been entered into. 
The makers are at present making heavy deliveries 
to the Midlands and South Wales. Home quota- 
tions remain at 62s. 6d. per ton, f.o.t. works, for 
mixed numbers, with 6d. premium for No. 1 quality. 

LANCASHIRE.— Activity has fallen away in the 
foundry-iron market, and a full recovery is not antici- 
pated until the New Year. Midlands ironmasters 
continue to report the receipt of satisfactory de- 
livery instructions from Lancashire consumers, par- 
ticularly as regards the light foundries. The price 
position is firm, without values being actually 
changed. For delivery to consumers in the Man- 
chester zone, Derbyshire, Staffordshire and Novrth- 
East Coast brands of No. 3 foundry are all on offei 
on the basis of 67s. per ton, with Northamptonshire 
at 65s. 6d., Derbyshire forge at 62s., East Coast 


hematite at round 76s. 6d.. and West Coast lhema- 
tite at 80s. 6d. Makers of Scottish iron are ex- 
periencing only a quiet demand locally, with 


quotations for delivery in the Manchester district 
ranging from about 79s. to 80s. per ton. 

MIDLANDS.—New buying is not very prominent. 
as might be expected at this period of the year. 
Consumers would, however, be ready to place con- 
tracts for the second half of next year, but none of 
the furnaces will book beyond June, and few even 
as far as that. The ironfoundries in South Stafford- 
shire remain well situated for work. A meeting of 
the Central Pig-iron Producers’ Association was 
held last week, when it was decided to make no 
change in prices. These, therefore, remain as follow 
(delivered to Birmingham and Black Country 
stations) :—62s. 6d. for Northants No. 3 and 66s. for 
Derbyshire, North Staffordshire and Lincolnshire 
No. 3, less rebate to big consumers. No Continental 
foundry iron is obtainable locally. Only a meagre 
interest is shown in Cleveland pig-iron at 72s. 6d. 
per ton delivered. With regard to medium- and 
low-phosphorus iron for the engineering trades, a 
little more business is being done in this class of 
iron. Medium-phosphorus iron is offered at from 70s. 
to 80s., low-phosphorus at 80s. to 90s. and special 
refined pig-iron from £5 15s. to £6 15s. per ton 
delivered. 

SCOTLAND.—Many of the engineering foundries 
are poorly employed, and there is only a weak 
demand for Scottish iron, which remains at 65s. for 
No. 3, f.o.t. furnaces, and 67s. 6d. for No. 1 quality. 
The changing-over of a blast furnace from foundry to 
hematite means that, in this area, there are now 


three on foundry, four on hematite and two on basic. 
The light-castings trade remains busy, and there is 
a good demand for English iron. 


No. 3 Cleveland is 


unchanged at 62s. 3d. f.o.t. Falkirk and 65s. 
f.o.t. Glasgow, Northamptonshire iron 


3d. 
being Is. 3d. 


per ton less. 
Coke. 

There has been little alteration in conditions in 
the foundry-coke market, prices remaining un- 
changed. Present quotaticns for delivery in the 
South Staffs area are as follow :—Best Durham 
coke. 36s. to 38s.; Scottish coke, 38s. 6d. to 39s. ; 
Welsh coke. according to grade, 31s. 6d. to 45s. 


per ton. 


Steel. 


Conditions continue to develop satisfactorily, and 
although the activity in the semi-finished steel de 
partments has slackened, business in finished steel 
continues to expand. Business in semi-finished steel 
has been less active than recently, but the works 
ave all so well provided with orders that it is 
difficult to place business for delivery before 
January. Offers of imported semi-finished steel in 
the British market have not been large of late, as 
the position of the Continental works has improved. 
‘The demand for finished steel] from home users is 
keeping most of the works well employed, and the 
recent shipbuilding and railway orders have created 
i feeling of confidence. Export business, however, 
is difficult, although there is a good volume of 
inquiry. 


Scrap. 

There is a fairly steady demand for heavy iron 
scrap in the Cleveland area, prices being unchanged. 
The demand for light metal has subsided somewhat. 
quotations still being about 43s, per ton. There 
is «a steady demand from local ironfounders in the 
Midlands, heavy machinery being at 52s. 6d., good 
heavy at 50s., and clean light scrap at 42s. 6d., 
all delivered works. In South Wales, heavy cast- 
iron scrap is in only moderate demand at 45s. to 
i7s., the same conditions applying to machinery 
metal at 47s. 6d. to 50s. There is, however, a 
fairly active demand from this area for light cast- 
iron scrap at 41s. to 42s. 6d. In Scotland, machinery 
quality in pi not exceeding 1 cwt. is about 
52s. 6d.. with ordinary cast 47s. 6d. and light cast 
42s, 3d. to 43s. 6d. 


prec es 


iron 


Metals. 


Copper.—the copper market slowed some weak- 
ness over last week-end, but since recovered 
slightly. Buying by users has been distinctly poo 
lately, and in many cases stocks must be running 
low. It is stated that copper consumption in this 
country has been fairly good, but unsatisfactory on 
the Continent. An interesting development has been 
the news that further progress has been made with 
the ‘* codifying “ of the American copper industry. 
The proposed scheme includes a minimum price for 
copper, and the elimination of merchant or specula- 
tive dealing. 


has 


The prices heave been as follew 

Cash.—Thursday. £29 lls. 3d. to £29 12s. 6d. : 
Friday. £29 10s. to £29 12s. 6d.; Monday. 
£29 17s. 6d. to £29 18s. 9d.; Tuesday. £30 2s. 6d. 
to £30 3s. 9d.; Wednesday, £30 2s. 6d. to £30 5s. 

Three Months.—Thursday, £29 13s. 9d. to 
£29 15s.; Friday, £29 13s. 9d. to £29 16s. 3d.; Mon- 
day. £30 to £30 Is. 3d.: Tuesday, £30 5s. to 
£30 6s. 3d.: Wednesday, £30 3s. 9d. to £30 5s. 


Tin.—The tone of the tin market was favourably 
affected by the publication of the November statis- 
tics During last month. world ‘ visible ’’ supplies 
fell by 1,850 tons to 25,788 tons. The market is 
confident that a further reduction will be effected this 
month. Messrs. Rudolf Wolff & Company report 
that ‘‘ demand on the part of consumers has been 
fairly well maintained. a moderate business being 
reported in this country and on the Continent, and 
rather more activity from time to time in the 
U.S.A., where consumers have taken more interest. 
Sustained upward movement, however. is for the 
‘time being restricted. by reason of the uncertainties 
which still surround the American industrial situa- 
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tion and by the irregular movement in foreign 
exchange.”’ 


Daily quotations :- 


Cash.—Vhuarsday, £225 12s. 6d. to £225 1ds.: 
Friday, £226 2s. 6d. to £226 5s.: Monday. 
£227 12s. 6d. to £227 15s.; Tuesday, £227 2s. 6d 
to £227 5s.; Wednesday, £227 5s. to £227 7s. 6d. 

Three Months. — Vhursday, £225 lds. to 
£225 17s. 6d.; Friday, £2226 3s. to £226 7s. 
Monday, £227 12s. 6d. to £227 1ds.; Tuesday. 
£227 5s. to £227 7s. 6d.; Wednesday, £227 5s. to 
£227 7s. 6d. 


Spelter.—Prices weakened slightly at the beginning 
of the week. largely owing to outside influences, such 
as the continued uncertainty of the exchanges. The 
consumption of spelter by the galvanising trade in 
this country is very moderate at the moment, but 
the brass manufacturers are reported to be busie: 
than they were a few months ago. Confidence is ex- 
pressed in the 


future of the market, and it is 
regarded as extremely unlikely that anything in the 
nature of a decline will be seen. 

Price fluctuations : 

Ordinary.—Vhursday, £14 3d.; Friday, 
£14 12s. 6d.; Monday. €14 13s. 9d.; Tuesday. 
£14 16s. 3d.; Wednesday, £14 17s. 6d. 

Lead.—In common with copper and _ spelter, thie 


price of this metal declined slightly over the week- 
end, business having been on the quiet side. Con 
sumption of lead in this country is well maintained. 
but the same cannot be said of the Continent. 
although it is true that the demand from this source 
has picked up slightly within the last week or two 

Daily market prices : 

Soft Foreign (Prompt).—Thursday, £11 8s. 
Friday, £11 8s. 9d.; Monday, £11 lls. 3d.: 
day, £11 lls. 3d.; Wednesday, £11 12s. 6d. 


Gd. : 
‘Tues- 


Carbides in Stainless Steel.—In the course of an 
article in ‘‘ Jernkontorets Annaler’’ on ‘‘ The 
Crystal Structure and the Composition of the Cubic 
Chromium Carbide,’’ A. WerstGREN states that the 
carbide phase of a stainless steel containing about 
13 per cent. chromium and 0.1 to 0.4 per cent. 
carbon has the same crystal structure as the lowest 
of the chromium carbides. The latter, which con- 
tains about 20 atomic per cent. carbon, has been 
found to be face-centred cubic. The author calcu- 
lates the number of atoms in the unit cell as 116. 

Falkirk’s Improving Industry.—There has been 
definite evidence for some time past of a return to 
brisk trading conditions in the light-castings  in- 
dustry in the Falkirk district. It is extremely 
pleasing to record that during the last few months 
manufacturing activities have been proceeding on a 
full-time In more than one instance there 
has actually been a resumption of the long-aban 
doned Saturday casts, while the gradual absorption 
of labour has resulted in there being approximately 


basis. 


2.000 fewer foundry workers on the unemployed 
list. At the moment it is almost impossible to en- 
gage the services of skilled moulders for certain 


types of work. It is anticipated that the Castlelaurie 
foundry of the Falkirk Lon Company, which has 
been closed for over two years, will be restarted 
in March. Workmen are already busy installing new 
plant and machinery. This step. it is expected, will 
have far-reaching effects on light-castings 
industry in East Stirlingshire. as the Allied Iron- 
founders, Limited. who control several of the prin- 
cipal foundries in the area. are credited with the 
intention of embarking on an important scheme of 
reorganisation in connection with several of their 
foundries. It was recently stated by a prominent 
Falkirk founder that the benefits of rationalisation 
would be reaped in the not-so-very-distant future: 
that an important agreement was now in operation 
velating to unfitted goods and it was hoped to 
introduce a_ stabilised price standard for other 
foundry products. 


THE OLD-ESTABLISHED FOUNDRY of Samuelson & 
Company. Limited, Banbury. has closed down and 
passed into the hands of ‘Thos. W. Ward, Limited. 
Sheffield. This firm. understand, has also 
acquired the goodwill and patterns, and will give 
consideration to any scheme which would ensure its 
running again. It is hoped some solution will be 
found that will assist the reduction in unemploy 
ment. 
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It’s Results That Count 
Frodair Brands 


BEST AFTER TEST 


FOR YEARS 


FRODAIR IRON & STEEL CO., LTD., FENCHURCH HOUSE, LONDON, E.C.3. 


Telegrams: “ Frodair, London.” 
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+ 
COPPER. 
Beandardcash .. 30 2 6 
Electrolytic “a” 
ough 3115 0 
Best selected 32-5 
Sheets ae 60 0 0 
India 4115 0 
Wire bars .. 33 10 O 
Ingot bars .. 33 10 0 
H.C. wire rods 36 5 O 
Off. av. cash, November . 30 12 «6 
Do., 3 mths., November 30 15 3} 
Do., Sttlmnt.. November 30 12 6 
Do., Electro, November 34 6 4; 


Do., B.S., November .. 33 16 3 


Do., wire bars, November 34 14 9, 
Solid drawn tubes 
Brazed tubes 93d. 
Wire 64d. 

BRASS. 

Solid drawn tubes 83d. 
Brazed tubes 10jd. 
Rods, drawn Std. 
Rods, extd. or 44d. 
Sheets to 10 w.g. Tid. 
Rolled metal “Ged, 
Yellow metal rods we, 

Do. 4 x 4 Squares on 

Do. 4 x 3 Sheets 53d. 

TIN. 

Standard cash... +. 8237 
English .» 227 15 0 
Bars. . 229 5 0 
Straits 2 6 
Kastern .. 20 0 
Banca 230 12 6 


Off. av. cash, November . ie 226 16 3:15 
Do., 3 mths., November 226 8 
Do. Sttlmt., November 226 i6 4°. 


SPELTER. 
Ordinary .. 6 
Remelted .. -- 1410 0 
Hard -- 1210 0 
English 1512 6 
India 14 10 0 
Zinc dust 20 0 0 
Off. aver., November 15 3 lly; 
Aver. spot, November .. 15 0 
LEAD. 

mpire 
Off average, November 137 
Average spot, November.. 11 10 833 

ALUMINIUM. 

Ingots £100 to £105 
Wire 


1/1 to 1/9 Ib. 
1/2 to 2/9 Ib. 


ZINC SHEETS, &c. 


Sheet and foil 


Zinc sheets, English -- 2510 0 
Do., V.M. ex whse. os 2310 0 
ANTIMONY. 
English 37 10 O0to40 0 
Chinese, ex-whse. .. 06 O 
QUICKSILVER. 
Quicksilver .. 9 5 Ot09 15 O 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 


45/50% 2240.6 

Ferro-vanadium— 

35 50% 12/81b.V 
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RAW MATERIALS—PRICE LIST. 
(Wednesday, December 6, 1933.) 


Ferro-molybdenum— 


70/75% carbon- free 5/6 per Ib. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free ~ .. 9d. Ib. 
Ferro- phosphorus, 20/25% .. £14 10 0 
Ferro-tungsten— 

80/85% : 2/6 lb. 
Tungsten metal powder— 

98/99% 2/9 Ib. 
Ferro- chrome— 

2/4% car. .. 3200 

4/6% car. .. 90 

8/10% car. 2112 § 
Ferro-chrome— 

Max. 2% car. 26 .. 3410 0 

Max. 1% car. © 

Max. 0.70% car. .. © 

70%, carbon-free .. 104d. lb. 
Nickel—99 .5/100% "£225 to £230 
” nickel shot ..£202 10 0 
Ferro-cobalt, 98 99% 5/6 |b. 
Metallic chromium— 

96 /98% 2/8 Ib. 
Ferro- -manganese (net)— 

76/80% loose £10 15 Oto £11 0 


5 
76/80% packed £11 15 Oto£l2 5 0 
76/80% export (nom.) £9 15 

Metallic manganese— 
94/96% carbon- free hes i 
Per ton unless otherwise stated. 


2 |b. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per Ib. net, q| d buyers’ works. 

Extras— 
Rounds and hams 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

in. to } in. ; 3d. |b. 
Do., under } in. to in... Ib. 
Flats, 4 in. x to under 

. 3d. Ib. 
Do., under 4 in. x } in. 1/- |b. 


Bevels of ne sizes 
and sections . 6d. lb. 
Bars cut to length, 10% “extra. 


SCRAP. 

Heavy steel > 216 0 
Bundled steel 

shrngs. .. 2 5 0to210 O 
Mixed iron and 

steel 25 0t.2 6 0 
Heavy castiron 2 5 Oto2 7 O 
Good machinery 2 7 6to210 0 

Cleveland— 

Heavy steel 27 6 
Cast-iron borings .. 2 © 
Heavy forge ‘ 210 0 
W.I. piling scrap .. 5 
Cast-iron scrap 2 7 6to2 9 0 

Midlands— 

Light cast-iron scrap 2 2 6 
Heavy wrought iron 215 0 
Steel turnings, f.o.r. 19 0 

Scotland— 

Heavy steel .. 2 7 6to210 0 
Ordinary castiron2 7 6to2 8 0 


Engineers’ turnings 
Cast-iron borings 17 Otol 17 6 
Wrought-iron piling 2 10 0to2 11 3 
Heavy machinery 212 6 


London—Merchants’ buying prices, 


delivered yard. 

(clean) .. -- 240 0 

Brass -- 1710 0 
Lead (less usual draft) -- 1010 0 
Tealead .. © 
Zinc 10 0 0 
New aluminium cuttings. . 70 0 0 
Braziery 22 0 0 
Gunmetal . 2 0 0 
Hollow pew ter oa 150 0 0 
Shaped black pewter 105 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast (d/d Tees side — 


Foundry No. 1 65 /- 
Foundry 62/6 
» at Falkirk 62/3. 
at Glasgow 65/3 
Foundry No. 4 61/ 
Forge No. 4 , 61/6 
Hematite No. 1, f.o. 4. 63/- 
Hematite M/Nos., f.0.t. 62/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 69/6 
»  d/d Birm. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Birmingham dist.)— 
Stafis No. 4 forge .. 62/- 
» No.3 fdry... 66 /- 
Northants forge 58/6 
9 fdry. No. 3 62/6 
is fdry. No. 1 65/6 
Derbyshire forge .. 62/- 
fdry. No. 3 66 /- 
fdry. No. 1 69 /- 
Scotland— 
Foundry No. 1 67/6 
65/- 
Hem. M/Nos. d/d. 66/- 
Sheffield (d/d district)— 
Derby forge 59/6 
»  fdry. No. 3 63/6 
Lines forge. . 59/6 
»  fdry. No. 3. 63/6 
E.C. hematite 76/6 
W.C. hematite 83/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 ss 67/- 
Staffs fdry. No.3... 67/- 
Northants fdry. No. 3 65/6 
Cleveland fdry. No. 3 67 /- 


Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 80/- 
Clyde, No. 3 

Monkland, No.3 .. 


Summerlee, No. 3 80/- 
Eglinton, No.3 .. 80/- 
Gartsherrie, No. 3 80/- 
Shotts, No. 3 80/- 


FINISHED IRON AND STEEL. 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


[ron— 
Bars (cr.) 9 0 Oto 915 0 
_ = bolt iron6 17 6to 710 0 

-- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, in. x 4in. 13 25 0 


Steel— 


Plates, ship, etc. 8 15 Oto 817 6 
Boiler plts. 8 5 Oto 810 0 
Angles ee we 
Joists 815 0 
Rounds and squares, 3 in. 

to 5} in... 77s 
Rounds under 3 in. to ii in. 

(Untested) 712 6& up. 
Flats—8 in. wide and pen 812 6 
», under 8 in. and over 5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 0 Otol2 5 0 
Hoops (Staffs) 10 10 O& up. 
Black sheets, 24g. (4-t. lots) 10 5 
Galv. cor.shts. ( , ) 1215 0 
Galv. flatshts. ( , ) 13 5 0 
Galv. fencing wire, 8g. plain 14 0 0 
Billets, soft. . 510 Oto 515 0 
Billets, hard 617 6to 7 2 6 
Sheet bars .. 5 0 Oto 510 0 
Tin bars .. 5 0 0 
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PHOSPHOR BRONZE. 


Per Ib. basis. 


Stri as 103d, 
Sheet to 10 w.g. 1) jd, 
Wire 11 jd. 
Rods 103d, 
Tubes 143d. 
Castings .. 123d. + 
Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, Lmitep. 
NICKEL SILVER, &c. 
Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide . 1/l tol/7 

To 12 in. wide . 1/14 to 1/7} 

To 15 in. wide ’ 1/1} to 1/74 

To 18 in. wide . 1/2 to1/8 

To 21 in. wide . 1/23 to 1/8} 

To 25 in. wide 1/3 to 1)9 
Ingots for spoons and forks 7d. to 1/3) 


Ingots rolled to spoon size 
Wire round— 
to 10g. 1/44 to 1 11} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated. 


10d. to 1/64 


Dols. 
No. 2 foundry, Phila. .. 
No. 2 foundry, Valley .. 
No. 2 foundry, Birm. .. .. 13.50 
Bessemer . . ae 
Malleable . . as 19.30 9 
Grey forge 19.30 
Ferro-mang. 80%, seaboard .. $2.00 
O.-h. rails, h’y, at mill .. .. 36.37} 
Billets .. 26.00 
Sheet bars 26.00 
Wire rods 35.00 
Cents. 
Iron bars, Phila. . . 
Steel bars 75 
Tank plates 70 
Beams, etc. 70 
Skelp, grooved steel 60 
Steel hoops 85 


Sheets, black, No. 24 
Sheets, galv., No. 24 
Wire nails 

Plain wire 

Barbed wire, galv. 
Tinplates, 100-Ib. box 


COKE (at ovens). 


10 
60 
65 


oo 


Welsh foundry 20/- to 25/- 
furnace 17/- to Is,- 
Durham foundry . . 21/- to 25/- 
furnace . ate 15/- 
TINPLATES. 


f.o.b. Bristol Channel ports. 
1.C. cokes 20X14 per box = to 17. - 


28 x 20 33/- to 34/- 
20x 10 24/- to 24/5 
» ,, 17/6 to 17,9 
C.W. 20x14 15/14 to 14/3 
28 x 20 32/—- to 32/3 
” 20 x 10 ” 22/3 to 22/6 
15/6 to 15/9 
SWEDISH weer ar} IRON & STEEL. 
Pig-iron Oto £7 0 0 
Bars. hammered, 
basis £16 0 Oto£lG6 10 0 
Bars and nail- 
rods, rolled, 
basis £15 15 Otofl6 0 0 
Blooms £10 0 Otof£l2 0 0 
Keg steel £30 0 Oto£31 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 


dead soft, st'l£10 0 QOto£l2 0 0 
All per English ton, f.o.b. Gothenburg. 
{Subject to an exchange basis of 
Kr. 18.16 to £1.) 


XUM 


Dec. 


12 
DEC 
c 
ka 
| Dew. 
Nov. 
if 
| 1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
| 1907 
1908 
| 1909 
| 1910 
1911 
1912 
| 1913 
1914 
10915 
1916 
| 1917 
| 1918 
1920 
1920 
| 
1922 
1923 
1924 
| 1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
j 
| 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter (ordinary). Zine Sheets (English). 
Standard Copper (cash). a 
a, d. £ os. d. € «4. 
; me Nov. 30 .. 22512 G ine. 2/6 Nov. 30 14 16 3 ine 1/3 Nov. 30 25 10 O No change 
Nov. 30 .. 2911 3 No change Nov. Nov. o change 
4 .. 29917 6ine. 7/6 ” 4 .. 22712 6 ,,  30/- 4 .. 1413 Q9ine. 1/3 4. 

- 5 .. 227 2 6 dec. 10/- 5. 41 38, 2,6 5. » 
a 2 No change 6 .. 227 5 Oine. 2/6 MN 6, 1/3 6... 
Lid. Electrolytic Copper. Tin (English ingots). Spelter (Electro, 99.9 per cent.). Lead (English). 

jd. 
119d. «4 «. &. & sa. & 
103d, Nov. 30 .. 3210 O dec. 5/- Nov. 30 .. 226 5 0 No change Nov. 30 .. 1617 6 dec. 5/- Nov. 30 .. 13 0 O Nochange 
Dec. 1 .. 3210 9 No change Dec. 1 .. 22615 Wine. Dec. « 2/6 Dec. 
4 .. 3215 Oine. 4 ..28 50 , 20/- » 4... 1617 Gine. 2/6 

B00, » 5 .. 2715 O dec. 10/- » Sua 
6 .. 83 O No change 6 .. 227 15 O No change 6 .. 17 O O No change 
AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS). 
Year Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec. aver 
4. £8. d. | sa ga ga Sa £s. d. ga ge 4. £ d. gadi @4 
1 1899 610 0 615 0; 615 0 615 0 700 | 700 710 0 710 0 810 0 9 0 0 9 0 0 910 0 | 71211 
1900 ; 10 0 0 1010 0 1010 0 10 10 0 wi15 0 1015 0 10 5 O 10 5 0 10 5 O 910 0 815 0 815 0 10 1 8 
ms 1901 | 8 0 0 710 0 75 0 7 00 610 0 610 0 610 0 610 0 615 0 615 0 615 0 615 0 617 11 
‘ 1902 | 70 0 610 0 615 0 615 0 615 0 610 0 610 0 615 0 615 0 615 0 610 0 610 0 613 4 
7} 1903 610 0 610 0 | 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 6 7 0 6 5 0 69 4 
74 1904 6 5 0 650; 650 6 5 0 610 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 600! 6 211} 
‘2 1905 6 5 0 6s 8 6 0 0 517 6 515 0 515 0 515 0 5615 0 6 0 0 6 5 0 615 0 615 0 6 1 10} 
5 1906 7 0 0 75 0 75 0 750 617 6 615 0 612 6 610 0 610 0 612 6 616 3 73 9 | 617 8 
84 1907 @ 7 5 0 75 0 75 0 765 0 7 7 6 2 © 776 77 6 7 5 O 7 611 
Q 1908 7 2s 7 8 © 7 0 0 700 615 0 6 7 6 6 5 0 $s 6 6 2 6 6 2 6 62 6 6 0 0 610 0 

° 1900 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 0 0 6 0 0 517 6 6 0 0 626 6 2 6 517 6 | 519 @} 
1/34 1910 6 2 6 6 3 44 6 7 6 6 7 6 6 7 6 6 7 6 6 6 6 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 65 7 
1/64 1911 red .-| 6 6 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 610 0 6 12 6 616 6 6 7 0 

1912 $6 aN | 618 9 , 24 7 2 6 78 9 718 0 8 0 7 8 2 6 8 3 6 8 5 0 8 6 3 8 7 6 8 8 9 717 0 
1913 a am 811 6 810 74) 810 0 8 8 1k 8 2 0 8 0 0 717 6 711 6 78 9 7 5 6 618 1 617 6 7160 9 
L 11} 1914 617 6 615 7 | 612 6 610 0 610 0 610 0 610 0 71110} 8 0 0 712 6 757 76 3 7 1°0 
1915 711 6 240 i ¢ 3 2 9 6 0 10 3 2 10 19 2 1112 6 1113 1% 1113 9 1114 3 12 110 13 0 9 10 6 0 
ls in 1916 13 7 6 1310 8 | 1312 9% 1315 0 1315 0 1315 0 13 15 0 13 15 0 1315 0 1315 0 1315 0 1315 0 13 3 9; 
1917 13 15 0 1315 0 | 13815 0 1315 0 13 15 0 1315 0 1315 0 13 15 0 13 15 0 13 15 0 1315 0 1315 0 1315 0 
1918 1315 0 wwsiBw s¢ 1317 6 1317 6 13 17 6 1317 6 1415 0 1415 0 1415 0 1415 0 1415 0 14 4 5; 
1919 1510 0 16 5 O 1715 0 17 15 O 2015 0 21 0 0 21 00 22 0 0 22 0 0 22 0 0 22 7 6 2212 6 20 1 8 
L. 1920 24 7 6 2410 0 25 10 O 2710 0 29 5 O 31 0 0 31 10 0 3110 0 3110 0 | 3110 0 3110 0 29 7 6 29 1 8 
ted 1921 2617 3 25 0 0 23 0 0 21 0 0 19 0 0 18 5 0 16 0 0 14660 0 15 14 0 4600 13 6 8 1300 | 19 4 5 

1922 13 0 0 11 11 103 11 5 11 3 6 ll 2 6 10 17 23 10 16 3 1013 0 10 12 6 11 7 O} 
Dols. 1923 10 16 103 11 3 18 12 2 6 BX 8 9 1211 6 12 1 3 11 15 113 1115 0 1115 0 1115 0 12138 6 12 8 8 | 11 18 10} 
8.26 12 9 6 12 10 0 1210 0 12 15 7 1217 6 1217 6 1217 6 1217 6 1217 6 1214 0 1212 6 1212 6 | 1214 8} 
7.50 12 12 6 1212 6 |} 1212 6 i2 18 6 1212 6 12 7 6 Bit aes. 12 4 6 1118 6 1113 9 1118 0 | 12 6 2} 
Pigs 11 7 9 11 5 O 11 5 O 11 5 O 11 3 9 11 3 9 11 5 0 12 0 0 13 0 0 a 15 7 6 1219 0 | 12 0 2 
3.90 12 6 3 a oo) Se ae ll 0 0 1018 9 10 13 6 10 12 6 10 5 0 916 0 915 0 913 9 912 9 1014 2 
8.89 912 6 owes i 82 8 910 0 98 4 9 5 0 9 5 0 9 5 0 9 5 0 9 56 0 9 3 6 913 970 
y.7 900 9 2 6 | 9&7 9 9 43 910 0 917 6 10 2 6 10 2 6 10 2 6 10 0 6 10 3 9 10 5 7 915 2} 

10 7 6 10 7 6 10 7 6 10 6 104 100 6 3 | 10 & @ 10 2 6 10 2 6 10 2 10 4 7 
10 2 6 1 0 0 | 10 0 0 | 100 0 9 18 1} 917 6 917 6 917 6 917 6 | 917 6 | 917 6 9 16 103 918 0 
915 0 915 0 915 0 915 0 913 9 911 3 910 0 910 0 910 0 9 6 38 9 5 0 9 5 0 0 1011 

9 & 9 5 O 9 § @ 9 6 5 ® 9% O 9 5 9 5 O 9 5 9 5 O 9 0 


* No quotation available owing to strike. 


INCHESTER 
ro CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. cH 
Mj 13, RUMFORD STREET, LIVERPOOL. 
25 
15 
17,- 
34/- 
34/3 
17,9 
32/ 
EE e a 
for Loose & Repetition Patterns. 
| WILLIAM JACKS & COMPANY, 
0 
0 
0 
‘CENTRAL CHAMBERS, ZETLAND ROAD, 
g- 3, HOPE ST., GLASGOW, C. MIDDLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


DECEMBER 7, 1933. 


SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should pany instructions.) 


SITUATIONS VACANT AND WANTED. 
ETALLURGICAL Chemist (29 years), ex- 


perienced in many branches of iron and 
steel industry, including stainless, seeks posi- 
tion. Capable to take charge of analytical 
laboratory. Exceilent testimonials from three 
previous employers.—Box 582, Offices of THE 
founpkY ‘TrapE Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


{OREMAN Pattern Maker required for 
large Foundry in Bengal. Applicants to 
be single, about 30 years old; conversant with 
modern foundry practice in green, dry, and 
loam moulding; organising ability, control, 
labour, and ability compute material and labour 
rates; all classes patterns essential.—Apply. 
by letter only, to ‘* BenGar,’’? c/o W. Abbott. 
Limited, 32, Eastcheap, London, E.C.3. 


ProUNDRY METALLURGIST.—Firm in 

the South Midlands with large ironfoundry 
require man with practical foundry experience 
and metallurgical knowledge for the technical 
control of iron mixtures. moulding sands, etc., 
ete., and for the general investigation of manu- 
facturing problems State age, experience. and 
salary required.—Reply to Box 578, Offices of 
THE founpRY Trapr JourNnat, 49, Wellington 
Street, Strand, London, W.C.2. 


SALE BY TENDER. 


Py Order of the Mortgagee. 

FREDERICK BIRD & COMPANY, 
lronfounders, Smiths and General Engineers. 
West Drayton Engineering Works. 
WEST DRAYTON, MIDDLESEX. 
Long Leasehold, Single-Storey 
FACTORY AND FOUNDRY, 
having a Floor Space of over 10,000 Sq. Ft.. 
and a total Site Area of about 14 Acres. 
Also the Fixed 
PLANT AND MACHINERY. 
together with the Mortgagee’s interest in 
THE GOODWILL 
in the name and the business of Frederick Bird 
& Company, lronfounders, Smiths and 
General Engineers. 

EOPOLD FARMER & SONS are instructed 

to offer the above 

FOR SALE BY TENDER IN ONE LOT. 

Tenders to be submitted not later than 

WEDNESDAY. DECEMBER 20, 1933. 

Full particulars and Forms of Tender from 
Messrs. Huppanp, Son & Eve, Solicitors. 26. 
Budge Row, Cannon Stieet, E.C.4,and Messrs. 
LropotD Farmer & Sons, Factory Specialists. 
— and Surveyors, 46, Gresham Street. 


PATENTS. 
FPYHE Proprietors of British Patents No. 
310,510, entitled ‘‘ improvements in and 


vonnected with Sand-packing Devices for Pipe 
Moulds,”” and No. 210,511, entitled Improve- 
nents in Machines for Casting Metal Pipes,”’ 
desire to arrange for the commercial working 
af these Patents by sale outright or by licences 
granted on participating and reasonable terms. 
—Particulars obtainable from 
Recorps, Limirep, 59/60, Lincoln’s Inn Fields. 
tondon, W.C.2. 


FMPROVEMENTS in and relating to the 
Manufacture of Tubes.’’ The Proprietors 
of British Patent No. 357,005 desire to arrange 
for the commercial working of this Patent by 
sale outright ov by licences granted on partici 
pating and reasonable terms.—Particulars ob- 
tainable from Trecunicat Recorps, Liirep, 
59/60, Lincolu’s Inn Fields, London, W.C.2. 


} 
| 


PATENTS— Continud. 


MISCELLANEOUS. 


PMPROVEMENTS in and relating to the 
Manufacture of Tubes.’’ The Proprietors 
ot British Patent No. 352,868 desire to arrange 
for the commercial working of this Patent by 
sale outright or by licences granted on partici- 
pating and reasonable terms.—Particulars ob- 
tainable from TrecunicaL Recorps, LIMITED, 
59 60, Lincoln’s Inn Fields. London. W.C.2. 


MACHINERY 


ATR COMPRESSORS. 
I EST Stock in England; every machine is 
overhauled and re-tested ; send for Lists.— 


A. HamMonp, Foundry Machinery Merchant. 
Slough. 


Sand-blast 


Tilghman Cast-lren Room. 

Filghman T.B.1 Sand-blast Barrel Plant. 

Tilghman T.B.3 Sand-blast Barrel Plant. 


Plants. several sizes. 
Send for List to 


A. HamMonp. 14. Australia Road, Slough. 


Tilghman Cabinet 


Oil-fired Steel Converter, $-ton 
capacity. with all equipment. cheap to 
removal Stock Oil-fired Steel Con- 
verter, I-ton capacity with Blower and Equip 
cheap to save removal. 

A. 14, Australia Road, Slough. 


SANDBLAST PLANTS 


Xoom, Rotary Barrel and Cabinet Types com- 
plete; 12 in stock. 


SAND PLANT 


sive 


Sand Mills. 6-ft., 5-ft. and 4-ft. 6-in. dia. 
Pans. 

Rotoil ‘‘ Senior *’ Oil Core Sand Mixer. 
Pneulec Sand Drying Plant, output 1 ton 


per hour. 
Brearley Type Disintegrators. 


MOULDING MACHINES 


Hand and Pneumatic Types. 


Also 
Six Rowlands Double-ended Grinders for 
24-in. dia. x 2-in. wheels. 
Flectrical and Belt-driven Blowers and Ex- 
haust Fans, Ladles. ete.. etc. 


AIR COMPRESSORS 
All sizes for high and low pressures. 
S.C. BILSBY, A.M.1.C.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


PATRS.” 


Vair of I4-in. x 16in. TABOR Split Pattern 
Squeezers. 

Pair of 
Squeezers. 

Pair of 30-in. x 20-in. OSBORN Jolt Stripping 
Machines. 

fair of MACDONALD 
over Machines 

Pair of 449-lb. M.R.V. Coke-fired Furnaces. 

Pair of 4-ft. dia. Cupolas (with Hoist). 

Pair of 25-ton Ladles (you may need ONE!). 

Pair of ADAPTABLE Moulding Machines. 
ABOVE PAIRS ALL REPAZRED. 


A. Hammonp, Foundryman, Slough 287. 


THOS. W. WARD. LTD. 


x 18-in. TABOR Split Pattern 


i2-1il. 


30-in. x 20-in. Roll 


OIL ENGINE, 20-b.h.p., ‘‘ Seal,’? Hori., 
i-cycle, 270 r.p.m.; 2 flywheels. 
Rotary Bar CUTTING-OFF MACHINES. 


cap. 6” to 9” dia. bars. 
LATHES, 

6’ and 5” centres. 
International ”’ 

CORDEBRS. 
Number of SAFES, all sizes. 

Write for Albion"’ Catalogue. 

‘Grams : Forward.’’ ’Phone : 23001 (10 lines). 


ALBION WORKS, SHEFFIELD 


and ‘ Dey” 


Capstan. 103”, 9”, 8”, 7, 


TIME RE- 


4 FT. CUPOLA, Thwaites type, cheap to 


save removal, lying 
Hammonp, Foundry Machinery erchant, 
Slough. 


NICKEL WANTED.—Five Tons of Small 
4“ Nickel Scrap—high nickel content. State 
analysis and price.—Box 580, Offices of Txt 


Founpry Trape Jovrnar, 49, Wellington 
Street, Strand. London, W.C.2. 
30-ton Collin “rane Ladle. 


Ladle. 
Ladle. 
Ladle. 
Ladle. 
Ladle. 
mostly Evans. 
All above in guood, safe working order. 


Evans Crane 
Evans Crane 
Evans Crane 
12-ton Evans Crane 
10-ton Evans Crane 
Twenty smaller Ladles, 


25-ton 
20-ton 
15-ton 


A. Hismmonp, 14, Australia Road, Slough. 
*Phone 287 
“Quantity MOULDING 
for Sale at Birkenhead. 


Ask for details 


L ARGE BOXES 


THos. W. WARD, LIMITED, 
SHEFFIELD. 


(RAS K LADLES: ALL SIZES IN STOCK. 
30 tons down to 30 Ibs. Don’t ask for 
the wrong size, as we have every size in stock, 
from 50 lbs. up to 30 tons 
A. Hammonp, 14, Australia Read, Slough. 


"Phone: 287 SLOUGH 


PNEUMATIC MACHINES 


Two “Osborn” Jolt strip machines 32” X 20” 
£75 each. 

Two ‘ Tabor” 18” x36” portable rollover jolters 
each. 

One “ Tabor ”’ 24” x 48” portable rollover jolter £90 
30” x 20” Macdonald rollover jolter .. £60 


20” x 16” Macdonald rollover jolter .. 
8 Ton Macdonald plain jolter, 20” cylinder 


SAND PLANT 


Herbert Whizzer type disintegrator, No. | 

Herbert ‘‘ Whizzer” type disintegrator, No. 2 

Rotary sand mixer and elevator 
Gyratory sand riddle with motor 
Large Baillott sand preparing plant CHEAP. 


BUY FROM ME AND SAVE MONEY! 
Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


£40 
. £160 


£30 
£46 
£24 


Many Foundries in this 
country owe their better 
castings cheaper 
production costs solely to 


COLBOND 


Their first introduction to 
it was by means of our 
5 cwts. sample. 


Particulars from: 
COLBOND, 
24, Martin Lane, Cannon St., London, E.C.4. 
Telephone: Sloane 4862. 


Fou adry 


Su 
Forei 
All § 


All Comn 
the Adve 


T 

49, WI 
Telegrap 
Telephon 


| Forthcor 
| High T 

Selecting 
Mr. 
The Tin 
Random 

The Fet 
| British 
| The San 
of Me 
Notes f 

Catalog 


Compan 
Compan 


&. 


| General 


— 
| 
| 
| 
| | | = 
# — 
4 | jVoL. 4 
| 
| 
| 
| 
| 
| 
| | 
| 
factur 
| Metallos 
| 4 Nov 
Steels 
| This W 
Applica 
Raw 
| THE F 
| OFFICIA 
| EMPLO" 
| 
| 
| 
| Offic 
| Birmin: 
| Bolt 
| Sheffiel 
| Net! 
Lancas! 
| Stre 
= London 
Lim 
} Lon 
Stre 
| East M 
: } West F 
Ave 
} Wales | 
Plas 
| Middle 
| Mid 
Natio: 
Presid. 
Shi 
Secret: 
| Liv 
Fou 
Presid 
Lor 
Sec 
| Wels! 
Presid 
| Doi 
Secret 
Ex: 


